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Unique because it is the only aircraft in production specifically 
designed to withstand the rigours of high-speed, low-level 
flying, the Buccaneer has great strength ard stiffness as well as an 


¥ h e B U Cc Cc A pe e & R engineered long operating life. 
Area rule, which smoothes out the ride for the crew, and boundary 


layer control over the entire span, to provide outstandingly 
good handling and control during take-off and landing, were 


incorporated into the basic design ‘ 
A high-speed aeroplane flying at low-level needs the most ae 
; advanced systems for navigation and to ensure the precise delivery 
} of its conventional or nuclear weapons. The Buccaneer has them. : a4 
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BLACKBURN AIRCRAFT LIMITED, BROUGH, YORKSHIRE, ENGLAND 
Al46/a 
Member Company of the Hawker Siddeley Group 
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are proud of theiy 


close association with 


VICKERS 


and the provision of 


‘LONG LIFE’ 
HYDRAULIC 
COMPONENTS 


for the 


VISCOUNT. 
VANGUARD 
&V.C. 10 


Series of 
transport 
aircraft 
and wish 
them all success in 
the future. 
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TO DATE 409 SUCCESSFUL ESCAPES 


have been made using 


MARTIN-BAKER EJECTION SEATS 


The result of 16 years 
experience and more than 


850 test ejections. 


MARIN SSBIAIK\GR 
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Bat RE: 


DASR-1 


THE OUTSTANDING 
RADAR 
FOR THE JET AGE 


Zt a 


7 


DASR-1 incorporates these outstanding 10 cm. features:— 


@ Absolutely constant and gap-free @ A highly effective, fail-safe permanent 
coverage through 360 . echo suppression system without 
blind speeds. 

®@ Sustained high performance in bad 
weather conditions provided by the 
most advanced circular polarisation 
system yet developed. 

® Reduction of siting limitations due to @ A large measure of built-in ‘stand-by’ 
ground reflections. facility. 


®@ High discrimination at all ranges out 
to the maximum. 


@ A high data rate continuously main- 
tained. 


Surveillance Radar 
with solid gap-free coverage 


5 Y Q TF at's 
Ti eet. ee 


DECCA RADAR LIMITED LONDON ENGLAND 
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All these aircraft use 
Rotax Starting Systems 


Armstrong Whitworth ARGOSY 
Short BRITANNIC 


Sud Est Aviation GARAVELLE 
De Havilland COMET 4 
Canadair GL.44 
Canadair GL.66 

Grumman GULFSTREAM 
Fokker|Fairchild ¥.21 


A.V. Roe 148 
Vickers VANGUARD 


AND NOW VIGKERS VG.10 


| FULL COVERAGE BY ROTAX SERVICE IN MOST PARTS OF THE WORLD 


ROTAX LTD., Willesden Junction, London, N.W.10. (Elgar 7777) 
| LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne and Sydney, Australia. 
| LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 
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a. 4 The Elliott control system in the V.C.10 represents a great 
a a contribution to flight safety— moreover, the system also 


provides, for the first time in any commercial aircraft, full 
: provision for safe fully automatic landing. 


fl ... another great step 
1 forward in flight safety 


Elliott experience in military aircraft controls... in inertial 

navigation ... in digital computers .. . these may seem far 

removed from the control of a civil airliner. But, in fact, all 
f the skills and experience of Britain’s leading company in air- 
é craft control have played their part in producing the highly 
; advanced control system for the Vickers V.C.10. 

: The requirement was a reliability factor of no less than 
10,000,C00 to one and this was met by a fully duplicated, 
fully automatic control system, the performance of which is 
continually monitored. Even in the event of failure of one 

= control system the duplicate takes over so instantaneously 
ay, that there is no passenger discomfort. 


~ 
a 


As part of an integrated fuel system, the V.C.10 also uses the Elliott true-mass | I 
i Flow-meter. 
| | Have you chosen your career? 
] | Elliotts are always on the look-out for | 
bright young science graduates who would | 
| | like the chance to make some real contri- 
| bution to the development of automation | 
| methods and electronic aids with prospects | 
| of progressing with a fast-expanding 
industry. If you think this career would | 
appeal to you, Elliotts invite you to send ; a 
| TRANSPORT AIRCRAFT CONTROLS DIVISION | their Personnel Officer a brief outline of | a as 
| sj LLIOTT BROTH i R s LON DON LTD your qualifications and interests. | 
( ) - | 
ELSTREE WAY BOREHAMWOOD - HERTS. (ELSTREE 2040) ee 
Ly A member of the Elliott- Automation Group 
_ 
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DECEMBER 30, 1960 


ELITE 


RADE MARK 


New age... 
New methods... 
New materials... 


The Aircraft Industry looks to plastics for many of its 
vital engineering materials—materials which are used, not 
only in the aircraft themselves for many thousands of parts 
including primary surfaces, but also in the fabrication of 


components for production tooling and assembly. 


As suppliers of polyester resins and laminated materials, 


Bakelite Limited are proud of their long association with 


VICKERS 


and congratulate them on their achievements during 


50 years in the aircraft industry. 


Materials manufactured by Bakelite Limited are marketed 
under the trade marks, BAKELITE WARERITE VYBAK SHALON. 


B 
BAKELITE LIMITED ® 


12-18 GROSVENOR GARDENS - LONDON SWI - SLOane 0898 
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TCA VANGUARD fleet will land on Goodyear (jee 


0 


Goodyear tyres, wheels, 
brakes and anti-skid 
equipment have been specified 
for T.C.A'’s fleet of 


Vickers Vanguard type 952. AVIATION DIVISION 
SERVING AVIATION THE WORLD OVER 
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The Sasco Group 


We congratulate VICKERS on their golden jubilee, and are pleased 
to have been of service in the supply of aircraft accessories. 

Our companies are at the service of the AIRCRAFT and ELEC- 
TRONIC INDUSTRIES for the supply of all accessories. 


Stewart Aeronautical Supply Co, Ltd 
Electrocon Ltd 

Miller Aviation Ltd 

Scanrad Ltd 


THE SASCO GROUP 
YZ 
Zz: Adastral House 
SERVICE Nutfield, Redhill, Surrey 
Tel: Redhill 5050 (10 lines) Cables: SASCO, Redhill 


) peienel ee oor eee ee \ 2 ee} ye ie rte ae “eS ey ce, 17 > CS eee a Ey 
eP pen ; aa «te: Wee ob tea =e it~ —— Se ele eee eat ot 
z cy ei iy une eS ae < 3 ie ee a | oa sare 0 TRIRMIRARIG Sek Sulfa eee, a: 
A ng” a : n . po us sae. 
i . 
aN whe * ; 
os we i 
~# Et Fy 3 
i : ; 
Ake sin - 
Ret ealaas= : 
wg a 
1 ae 
2 iver ' 
: es m 
: i 
‘eee 
t 1° 
oat 
ae oe 
" Oa . 
a et 
i 8 
shy 
a | k! 
i Bey ° - a ei ; Aisa a 
cv sa: oa Aemoauae = 
. ae by cae Sa ee 3 o 
uh he Be ’ 
ey eae 
4 > . 4 
«ae , ae ; 
ee a : 
ee ae - - 
eras 4 + 
BR Sy es ‘ : ag cata ‘aan. 5. ss 
2» rors ih Ls te ad® yp , be ‘ail Te Pe, ae ee oe ee - . 3 : 
,” ts sigh “oe re ig MF og ae aa 
c 1 . ie er ee, = : 
x : ¢ - = B . bs 
4 4 - . hs ae ss =e haa ' ia 
g? oe «te # ° Pi uti omen 7 2 fe Sons 8 oe oe : 7 
wer " “ Als Seacet siites L - ae RS Tl a a ae i : : 
wi i*® : ae 4 ‘ — . reed. oe Ps Se ee ‘7 2 
Pa. | Saar ae ae , = ata a wel 
maa t ; Ree Wik ee ae eee. SP 
ft eoecitt iY, : E erie . _ a be | 
{oder ay sel § a lO see ih Se ‘al “ 
fale ee oe. —“ ae Bet, we ap WAT 
p. ep oe . = - . H “ ae 4 be P a 7 
a) steeeg a acts ~ sn ll ne 
on U " ee) em bs : & : = sy 
. ey Pet’ ¥ P ee . = alte . Sener a r : 
“ a ' . a 
ute : “o RW Sey . ; é 
he pet \ ; 4 ae A ea ae DS «Ag 3 gn al a RES 0 USNR SARE i Sn ha  s e ak eee eae eet BPS, Sane ee 
: - ad oar | mere, pe lg apie adage one Se A en iA i a aaa ’ tt cilia d ie G ~-) ie s 
ei * 
age: Fe 
Vee 
if me J 
re : 4 
fe j 
Ue RL ey ‘ 
L Shed ia” 
. hos OL me | 
Pu ty 
BD] web ty 
ay te : 
j BE: - 
Y i Fr, q 1 
4 ; { : 
ef { ‘ h 
‘oP 
tem E 
Pe i 
2 . pier se. ‘ 
San’ ' 
7 : 
: 
fy 
wai 
a il 
ai 
944 
. 
‘ = \) ‘ 
eed ~ ] 
at / 
Ne! d FOR 
; a) 
Soe ae 
ces + 
j 
| cia : f 
yy ae 
= hy : 
at > 
mee ; 
. ies 


DECEMBER 30, 1960 THE AEROPLANE 
and ASTRONAUTICS 


ULTRA ELECTRONICS LIMITED 
send 

congratulations 

and best wishes 

for the future 


to 


. 


SERS AVIATION 


te 


on their 


50th Anniversary 


ULTRA ELECTRONICS LIMITED 


Western Avenue - London W.3 ~- Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS - AIRCRAFT ENGINE CONTROLS 


AND INTERCOMM - DATA PROCESSING EQUIPMENT 
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THE AEROPLANE 
and ASTRONAUTICS 


CONGRATULATIONS 10 
VICKERS 


AIRSCREW offer many congratulations to 

their friends and near-neighbours in 

Weybridge, whom they are proud to 

supply with fans for many famous 
Vickers aircraft. 


AIRSCREW, one of the oldest names in fan design and 
manufacture, offer a specialised service to aviation 
covering every type of lightweight axial and centrifugal 
fans. Cabin ventilation, windscreen de-icing and de- 
misting, cockpit cooling, oil cooling (helicopters), blast 
cooling for generators, radio and electronic cooling— 
AIRSCREW make fans for all these applications and can 
cater for every type of drive. 

When you have a fan problem, you will find that it pays 
to talk to AIRSCREW first. We probably have the fan 
you need in current production. 


put the AIR into AIRCRAFT 


THE AIRSCREW CO. & JICWOOD LTD - WEYBRIDGE - SURREY - TEL: WEYBRIDGE 2242/7 


W.P.S. 106 


DECEMBER 30, 1960 


Congratulations 


fo 
VICKERS 
on their 

FIFTIETH 


anniversary 


Sir George 
Godfrey and 
Partners Lid. 


Si@ GEORGE GODFREY & PARTMERS LTD 


Designers and manufacturers 
of pressurizing and air 
conditioning equipment in 
the Viscount and Vanguard; 
Godfrey equipment has 


also been chosen for the VC-19. 
Sir George Godfrey & Partners Limited 
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HENLEY, OXFORDSHIRE 


HP. 8198 


HANWORTH, MIDDLESEX - 
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Partners in Enterprise. Wheels, brakes, filters, control valves, mouldings and extrusions 
of all kinds: these are some of the Palmer components that Vickers have relied upon in war and 
peace for so many years. Palmer aircraft wheels and tyres flew in World War I on every Vickers 
machine, and were fitted to Alcock and Brown’s “Vimy” which took part in the famous 
transatlantic flight of June 1919. Today, Palmer products are still to be found flying all over 
the world in Vickers aircraft. Palmer and Vickers have 
worked in close association since the foundation of the 
industry: and it is with great pleasure that Palmer offer 
congratulations on the occasion of their Golden Jubilee. 
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Congratulations 
TO VICKERS ON THEIR 50th ANNIVERSARY 


Graviner are proud 

to have been associated with 
their successful series of 
postwar airliners 


... first in airborne 
fire protection equipment 


GRAVINER - COLNBROOK - SLOUGH - BUCKS - TELEPHONE: COLNBROOK 2345 


WZ 


USASPEAD 


MACREADY’S METAL COMPANY LIMITED 
congratulate VICKERS 


on their soth Anniversary 


and are proud to have been associated over many years with their achievements 


= — test = _ 
\ -t¢ Taam el 
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MACREADY’S METAL COMPANY LTD, Usaspead Corner, Pentonville Rd., London, N.1 


Telephone : TERminus 7060 and 7030 (30 Jines) Telegrams : US ASPEAD, LONDON TELEX TELEX 22788 
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congratulate 
VICKERS 


y% 
od 


on the attainment of their half-century and are proud 
to have been associated with them in the supply and 
installation of radio communications and navigation 


equipment for Vickers’ aircraft. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, 63 Aldwych, London, W.C.2 


RADIO SYSTEMS DIVISION OAKLEIGH ROAD SOUTHGATE + LONDON, N.!I! 


( GP 
Ved COMMUNICATI 
ey UNICATIONS 
GROUP 
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and ASTRONAUTICS 


Congratulations 
to VICKERS on completing _— 


50 years of Aircraft construction 


—-my company in its 27 years of Valve 
specialisation is proud to have been 
entrusted with the manufacture of valves 
for fuel and fluid control in your 


a SAUNDERS 
avaw: Bcd AY Be Sa 


for the SAFE control of 
all aircraft fluids and gases 


2 SSS “Air raft Bivisies ee 
~ BLACKFRIARS STREET - HEREFORD 
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lo biche 3 - ions longs Ae he * off, Ef | Seuniteal 
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of ' Feu AJ atwrafl cond liuclton. 


KENT ALLOYS LIMITED 
Tempte Manor Works : Rochester: Kent 


Telepnone: Strood 7674 (6 lines) Telegrams: Alloys Rochester 


Member of the ‘set Birtieid Group 
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Throughout this period ESC has 


been one of the world’s leading 
producers of special steels and 
drop forgings made to the high 
standards of quality demanded 
by the aircraft industry. 
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50th ANNIVERSARY 


a RT Ee TTD OO 
— ourer “ 


|| IN THE FIELD OF 
| WORLD AVIATION 


—nemegyeenmntnaieteed 


joins the many Companies offering 
congratulations to this organisation 
which has been responsible for so 


many outstanding achievements. 


ENGLISH STEEL 
CORPORATION LTD 


River Don Works, Sheffield 
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Gongratulations to Vickers 


on their Golden Anniversary 
££. 


Page High-Intensity Neon Lamp We at Page Engineering Company offer our best 
Used in our standard 
Lampholder and knob, 
it offers full face light wishes to Vickers and are proud of our long association 
The unit is completely 
insulated and the knobs 
are available in our full with them 


range of colours 


Page Long-Element Neon Lamp . . . . . Perhaps even prouder to announce an achievement 
Specially designed to 
allow the complete ele- 


ment to protrude for all- of our own—an innovation in visual indication— 
round visual indication 

For use with our 

miniature insulated MINIATURE NEON LAMPS. 


Lampholder. The knob 
is available in our full 
range of colours. Write for more details to:— 


Engineering Company (Sunbury-on-Thames) Limited. 
&¥ F Page Works, Forge Lane, Green Street, SUNBURY-ON-THAMES, 
y= MIDDLESEX. Telephone : Sunbury-on-Thames 4242/3/4 


| Century of 


D> Progress | | 


~ 


To VICKERS | 
now celebrating their Golden Jubilee | 
The Walter Kidde Company Limited, | 
leading specialists in the field of Aircraft Sajeiy Equipment, 
acknowledge with pride and gratitude thei: sionecering | 
achievements in British Aviation 
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From 


Si 
50 YEARS OF FAMOUS VICKERS AIR( cart 


from the No. 1 Monoplane to the massive Super = 
vc1o, with such brilliant names as Vimy, Spitfire, 

Viscount and Vanguard in between ! AEI electrical 

equipment will have been supplied for them all. 


The earliest Vickers types had BTH magnetos; the 
latest use a wide variety of electrical components 
designed and developed specifically for them by AEI. 


We've come a long way, together ! 


Congratulations 
from AE|l to V&ESZa2s 


Associated Electrical Industries Ltd. 


Aircraft Equipment Group 


COVENTRY, ENGLAND 
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Ne ll 
up” 
Congratulations to Vickers on their 


Golden Jubilee in aviation. Smiths are proud 

to have been associated with the success 

of these famous aircraft from Vimy to Viscount, 
Vanguard and now the VC10. We look 


forward to continued close co-operation 


in the expanding future. 


KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDX. 7]: WEMBLEY 8888 Telegrams: AIRSPEED WEMBLEY T'eler: 25366 
TGA Smee 
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YSMS- FOR PRECISE : 
| L COUNTRIES| — 


FOR +. RELEASE OF LOADS 


OF ANY mAteyruve. : 


FOR REEFING CORD LOADS FROM §/b. to 1000 1b. 
AND TIME DELAY 1 SECQND TO 18 SECONDS. 


bal 


QUICK RELGASE BOXES | 
| EJECTION SEAT, PARATRODP, HELICOPTER 
| AND DINGHY HARNESSES. 


tone: Se 

| / ei ae 

| L ‘TION DEVICE ror DAY OR NIGHT LOGAMIONE OF MAIRBORNE 
Sup LIES IN ALL TERRAIN: 


Full details of these Mechanisms-and all 
ess Metal Ne Parts, Metals and ‘Pop’ Rivets 
fe aVaila|e on request. 


Congratulations to Vickers 
on their 50 years of service to the aircraft industry. 
_ 35 of these years we have played our part in the making of aircraft | hlatery- 


AIRCRAFT MATERIALS LTD, 


MIDLAND ROAD, LONDON, N.W.1 EUSton 6151 (10lines) 
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CONGRATULATIONS TO VICKERS 
ON ACHIEVING 50 GOLDEN YEARS 
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VISCOUNT...VANGUARD and now VC10O 
third major Vickers aircraft with 
Thorn Plasteck Lighting System 


The VCro will be one of the first British aircraft to be equipped with 
the new Thorn Plasteck Lighting System, incorporating printed circuit 
technique. 

The lampholders are built into the Plasteck panel thus relieving the 
aircraft manufacturer of the necessity to provide holes for the assembly 
and wiring of lampholders in the aircraft panels. A few screw fixings and 
a single space for a connector are all the drillings necessary. 

This simplification enables the Plasteck system to be applied retrospec- 


tively to existing aircraft panels with the minimum of modification work. 


THORN ELECTRICAL INDUSTRIES LTD .-. SPECIAL PRODUCTS DIVISION 


(incorporating Components and Connectors), Great Cambridge Road, Enfield, Middlesex ENFIELD 5355 
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Congratulations i 


WE ARE HAPPY TO HAVE BEEN OF SERVICE 
TO 
VICKERS 
FOR 25 OF THEIR 50 YEARS 


OF ACHIEVEMENTS IN AVIATION 


TECHNICAL PLATINGS LTD 
TEDDINGTON MIDDLESEX 


Anti-Corrosion Experts Since 193] 
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Con gratul ations 


TO VICKERS 


on the occasion of their 
HOLOSY JIBILSS 


As suppliers of equipment for many famous Vickers aircraft, including 
the Transatlantic Vimy and the new VC 10, H. M. HOBSON LTD., 
are proud to record the long and happy association which the two 


5 


companies have enjoyed over the years. 


“RECISION ENGINEERS TO THE AIRCRAFT - NUCLEAR AND COMMERCIAL INDUSTRIES 


“f AY 
aN 
tee ; 7 
ee ea 
"eT aa 
PP at 
F RG: f 4 
vars By Fi 7 
Soe 
ae ee § 1960 ) 
Cah ———————_ 
re i WULUIIS +. 
Tae a wif , oy y H 
4 ho ph Seas WHY, Uff a 
.. ‘ /, j q 
WS iis iff ] | 
ny joe Vif Y / j | 
te: Mh; / / Vif], WY / } 
WY Wi fj i 
5 Wiif) Wii} ir i}, | 
| - YH LL / | 
pk) by Vi) / / ij; YU; Yi) | ; 
ie ILA, / / / Hf y, //, ; 
EP 4 : WH YL / i), if, y) //, Hf y) / 
te uy , 7 Wy) | 
ee | Hf, / Y, / , /}/ | 
a | / yf // /} Vii, ff | 
BRAS a 4, 4 YY) / 
= an WT Yj Wii, | 
a. YT, YY) Yj’) | ay 
nes” / WM TS) / f / Wh / li 
a YU) YY Y fff] Wii iff) / Yj mm. 
at YL LEE y , | 
Dittais , ff! MMMM //////11///// fa WU / 4 j 
mae | / TTL if As; F YU / 
Aan’ se { Hi . i: qu HUA / q 
f a d an LL , 
‘ eae oe i} | 
| aa “6 : 3 ~ Sr Yifi}iff/ : g 
ieee — Mf! g 
{eee a r 
1 J ooh, Sa 3 
f. . i Ea 
ia .* ae: ad 7 | y 
us i oa os ig | 
Renee, | a 1 (a 
42-4 es ; ie me ‘ "| 
PP . ae | 
av ey 5 
4 : 2 i 4 ? : . 
a ee ih 
wf ‘ a J 
Ay ‘ Al ? 
oa ies “ 
a 
Fee} 
re 
‘s aoe i 
i Ba . 
aa ae 
es 
bot 
ay 
} 
y ; 
. PO 
1 
nh SD 
a 2 
on 
es 2 
wees 
Z iy : 
mf ee Ry 
ee 
Fit — Ere") 
ae ee 
ic ‘ 
* i 
= 
a = 
wr 
Ts, oh Be — 
irre) s ‘ 
he a fobson Se . 
eB | 
ral 
Ss te, d 
: sf 
oa be Fr fl 
see my, a 
= 
} ae t H M HOBSON LIMITED FORDHOUSES WOLVERHAMPTON } 
- ae j 
at ‘ i 
-* ay -, 
ep st 
Be er : 
ae 2s 
Jol “a ‘ ‘ =i Ba 


; 
a 
; 


DECEMBER 30 


1960 


On the occasion of the Fiftieth Anniversary of Vickers’ entry into 
the age of flying machines, The Plessey Company Limited offer their 
warm congratulations to Vickers-Armstrongs (Aircraft) Limited 


and look forward to their next half-century of progress. 


Plessey, who have long contributed to the success of Vickers’ air- 
craft. . . the Viking, the outstandingly successful Viscount, the 
Valiant, the Vanguard—soon the VC 10—will continue to offer the 


finest electrical systems and equipment for the world’s aircraft. 


AIRCRAFT & ATOMIC ENERGY GROUP 

THE PLESSEY COMPANY LIMITED Plessey 
Ilford: Essex Telephone: ILFord 3040 
Overseas Sales Organisatior Plessey International Limited ford Essex Tel: ILFord 3040 
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We at Bell’s 


are proud of our association with VICKERS 
as suppliers of Fire Seals, Insulation and 
Air-Conditioning components for aircraft. 
Looking back on 50 years of VICKERS 
achievement in aviation, we are confident 
that the future can only hold promise 


of even greater success. 


BELL’S ASBESTOS AND ENGINEERING LIMITED 


Aircraft Division : Bestobell Works, Slough, Bucks. Telephone : Slough 23921 


SERIES BS RELAYS 
are specified for use on the VC10 


4 pole double throw, double sealed. 


ae 0-10 Amps, 115 V A.C. or 30 V D.C. 
Rotuh A.C. or D.C. operating coils available. 


‘DIAMOND H’ SWITCHES LIMITED. 


Gunnersbury Avenue, Chiswick, London W.4 Phone: Chiswick 6444 (5 Lines) 
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VIKING VARSITY VISCOUNT VALIANT VANGUARD 


THIS 
IS 


The Viking of the immediate post- 
war period carried two dozen 
passengers; the magnificent Super 
VCro is designed to carry over 200. 
Successive Vickers aircraft have 
made increasing use of CIBA 
A.R.L.) products—of Redux metal- 
to-metal bonding for longer life 
under fatigue loading and of 
Aeroweb metal honeycomb for 
weight-saving sandwich structures. 
We send our congratulations and 
best wishes to Vickers on their 
fiftieth anniversary. 


REDUX Gani 


Photographs by courtesy of 
Vickers Armstrongs (Aircraft) Ltd 


PNa te Aa-m honeycomb core 


Redux and Aeroweb are registered trade names 


CIBA (A.R.L.) LIMITED Duxford, Cambridge. Telephone: SAWston 2121 
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ARCHITECTS: LEY, CCLBECK & PARTNERS, F.R.IB.A 

Among our many well-known clients we are proud to include 

VICKERS-ARMSTRONGS (AIRCRAFT) LTD. 

to whom we have been responsible for the construction 

of Hangars, Laboratories, Design Offices 

and other buildings totalling over 


650,000 sq. ft. in area. 


5 ete ek oor tee 


124 Victoria Street, London, $.W.1 Felephone Victoria 9351 


THE RAPP GROUP OF COMPANIES 


LEO RAPP LTD LEO RAPP (STEEL) LTD L.R. AIRSTEEL LTD L.R. SERVICES LTD 


As Proud Suppliers of Aircraft Aluminium 
and Steel to VICKERS, the RAPP Group 
wonder .... could they not help you, too? 


They hold the U.K.’s largest range of Aircraft raw materials. They specialise in 
Aluminium and Aluminium Alloys in Plate, Sheet, Strip, Bar, Sections and Tube to 
all Specifications, including special requirements such as ultrasonic crack detection 
and 1.5°, minimum permanent stretch. They can put it on one of their 
13 Lorries tomorrow and charge you no more than you pay now. (Usually they 
can in fact save you money !) 


They also stock :-— 


BRASS, COPPER, PHOSPHOR BRONZE, CARBON, ALLOY AND STAINLESS STEELS, 
MILD STEEL PLATES, HOT ROLLED AND COLD REDUCED STEEL SHEETS, BLACK 
AND BRIGHT BARS, SECTIONS, TUBES. 


They are sole Agents for FINE TUBES LIMITED, makers of Aircraft Stainless Tubes. 


Ring them on one of their 20 lines SOUthall 2322 


Telex them on - - - - - - - - - - SOUthall 25172 
Write them at: Wimborne Avenue, Norwood Green, Southall, Middx. 
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C.F. TAYLOR GROUP 


are proud to be 
associated with 


VICKERS 


and congratulate 
them on their 


GOLDEN JUBILEE 


We have been 
privileged to 
manufacture 
components jm fo 
for the 7 


ae ay’ 
by ' ¥ od . 
= ; &. 
C. F. TAYLOR’S MANUFACTURING RANGE includes © Pe ~< an 
GALLEY & BAR UNITS PRESSURE & DE-ICING SYSTEMS at ‘ 
PASSENGER STEPS GLASS LAMINATE HAT RACKS — Zé 
TOILET UNITS GLASS LAMINATE RADOMES i P 4 


FUEL TANKS GLASS LAMINATE DUCTING = Aa es 


C. F. TAYLOR (PLASTICS) LTD. 
Kings Road «- Crowthorne - Berks 
Telephone: Crowthorne 2277 8 9 


C. F. TAYLOR (METAL WORKERS) LTD. 
Molly Millars Lane - Wokingham <- Berks 
Telephone: Wokingham 1005/6 and 1615/6 
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ROLLS-ROYCE 


congratu/ate 


VICKERS 


on their 


ay, Pk ee be 


Suter ( /} the Vickers Vimy in which Alcock and Brown made This is the shape of the future, the Vickers Super VC10, Ordered 
Lat the first direct transatlantic flight in June, 1919. Their time by B.O.A.C., the Super VC10 will fly at the beginnir 
aries 16 hours 12 minutes. The aircraft was powered by two 1964 and is intended for special high-density routes. It 
s , ch Rolls-Royce Eagle engines. powered by four Rolls-Royce Conway by-pass turbo jets. 
ie 
aire | 
RSL | These two pictures illustrate the years of successful co-operation 
between Vickers and Rolls-Royce. Both aircraft, one with a 
distinguished past, the other with an exciting future, are 
ati. products of this partnership. 
Between the Vimy of 1918 and the Super vc1o, which will 
fly in 1964, have come many famous aircraft, designed and 
: built by Vickers and powered by Rolls-Royce. They include 
I the record-breaking Supermarine Schneider Trophy winner 
and the highly successful Viscount. 
i we ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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Slowly the Links Tighten 


Last week’s announcement by the Minister of Defence regarding the 
integration of Fighter Command with NATO is a visible sign of the 
growing political realization that in a World dominated by the military 
power of the air and shrunk by the distance-devouring capability of the 
aeroplane, the sharply defined borders of nations no longer have real 
significance. Larger groupings are necessary. 

Not only is this true of military arms but of manufacture and trade. 
Hence, of course, the groupings of the European nations into the Six 
and the Seven. Hence also the fact of the Fairey Company in Belgium 
building American aeroplanes for the German Air Force. Again, we 
had news last week of an even more significant negotiation, the 
purchase of a French fighter for the Australian Air Force. The 
significance of that deal will achieve its maximum impact if, in due 
course, the aircraft are powered with Rolls-Royce engines. 

Perhaps the best news is the agreement now in sight, to work out 
a combined Anglo-French effort, with a Blue Streak launcher and 
French second stage, to launch a communications satellite. A veritable 
entente espaciale. 


Moving Around More Freely 


In his Lanchester Memorial lecture before the Royal Aeronautical 
Society Professor A. D. Young brought out a point that we feel sure 
the great father of British aerodynamics would have supported 
warmly. This is the benefit to be obtained by arranging for a greater 
interchange of staff between universities, government research estab- 
lishments and the aircraft industry. We should have been flattered 
had he added the aeronautical Press. In our experience, strength in 
technical journalism may be seen to spring most directly where staff 
have recent research or industrial experience. 

The distinguished lecturer observed that staff interchanges seemed 
to be more difficult to arrange in Britain than in other countries. We 
suspect that this might be traced to what could be called “ the little 
black book” philosophy. An American contemporary, Control 
Engineering, asks ironically: 

“ Why not store your engineering know-how in a little black book 
and keep it to yourself? Why give away what appears to be an 
advantage? Your employer may take a similar stand, feeling that 
exclusive ownership of your ‘special’ knowledge gives him an edge 
over his competitors. . . . 

“We wonder how people will know that you have a store of special 
knowledge and what will prompt them to beat a path to your door. 
How will you stimulate them to give you the benefit of their 
knowledge? .. . 

“Over and over we have seen an engineer’s mind open when he 
has tested his knowledge before his peers. He has found that others 
in his profession already had much of his ‘exclusive’ knowledge. 
Those who had progressed beyond him were willing to contribute ideas 
and information that expanded his mental view and amplified his fund 
of knowledge. His mind continually gathered more than his black 
book could contain.” 

Exchange of knowledge, we venture to suggest, is the beginning of 
wisdom. 
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and ASTRONAUTICS 


ae Matters of Moment 


Unified European Air Defence 
HERE has long been a requirement within NATO for a 
wi unified air defence system; its price, so far as the U.K. is 
Weta concerned, is the transfer of Fighter Command to the control 
ps ese as of SACEUR, General Lauris Norstad. This was made clear 
pgs 1 shortly before Christmas by Mr. HaROLD WaATKINSON, Minister 
of Defence, in a written Parliamentary reply to Mr. F. A. 
BurpdeN (Cons., Gillingham). 
Under the new system, the U.K. will form one of the four 
NATO air defence regions, which are understood to comprise 
additionally Central Europe (Belgium, Holland, W. Germany 
and part of France), Northern Europe (Denmark, Norway) and 
‘ : S. Europe (Italy, Greece and Turkey). These would fit com- 
fe. fortably within the existing NATO organizations of Allied Air 
os Forces Northern, Central and Southern Europe, which hitherto 
! & have comprised mainly tactical aviation units for the support 
S ey of associated land forces. 
eee Mr. Watkinson’s statement added that the scheme provided 
if en safeguards to protect the national interests of the NATO nations 
Bs Gotcaes": taking part. National authorities would retain the right to 
7 decide the size, composition, rdle and deployment of their air 
| ; defence forces assigned to SACEUR. It appears that Britain has 
not committed the entire resources of Fighter Command, now 
greatly depleted and estimated at about 39 squadrons, distributed 
fairly equally between Hunter day interceptors, Javelin all- 
weather interceptors and Bloodhound surface-to-air missiles. 

i The Hunters are currently being replaced by Lightnings, which 
have already reached a couple of squadrons. 

It is possible that there will be some redeployment of Fighter 
Command units, although their primary réle of defence of the 
deterrent remains unchanged, and no movements could be made 
without British Government approval. The R.A.F. will still 
be able to deploy the Command's aircraft as required, including 
overseas, although the A.O.C., Air Marshal Sir Hector 
McGregor, would have an obligation to inform SACEUR of 
the proposed movements. 

French indecision has been 


one of the delaying factors to 


unanimous approval of the new scheme, and even now it seems 
Fighter Command—the 
is not 


Défense Aérienne du 
yet committed to NATO. This may now 


that France's 
Territoire 
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happen, following the British example, but in the meantime the 
main responsibility for NATO defence in Central Europe rests 
on eight squadrons of Sabres and four of CF-100s from the 
R.C.A.F., F-102 interceptor units of the U.S.A.F., Hunter 
squadrons from the Belgian and Dutch air forces, and Sabre 
squadrons of the Luftwaffe. All these units, except for those 
of the U.S.A.F., are soon to re-equip with the F-!04. 


Less Money for Skybolt ? 


RITISH development of a new strategic air-launched missile 

may be. accelerated by the news that the Eisenhower 
administration has not included any funds for further develop- 
ment of the Skybolt ALBM in its budget recommendations 
for the 1962 fiscal year. Both the British Aircraft Corporation 
and the Hawker Siddeley Group have had discussions with the 
Ministry of Aviation about an “insurance” missile 

The B.A.C. project is reported to be an air-launched ram_et 
missile known as the Bat. It will fly to its target at low level 
and supersonic speed, and probably follow a zig-zag course to 
confuse the defences. The project has apparently been evolved 
by a Bristol Aircraft team. 

A cut in Skybolt development funds is not yet definite: it is 
merely a proposal by the Eisenhower administration in its 
budget for the year beginning Jly. 1, 1961. The budget must 
be approved by Congress and will be subject to reappraisal 
by the new Kennedy administration. The argument for the 
Skybolt cut is apparently based on increasing the priority for 
B-70 development and on a gradual phase-out of the B-S2 

Both Douglas and the U.S.A.F. deny that the target di: 
in the Skybolt programme will be affected. Douglas sta we 
on Dec. 22: “ To the best of our knowledge the Skybolt con- 
tinues to be funded and will be carried as an item in the 
fiscal 1962 budget.” 

Although, in fact, the development of Skybolt may not be 
affected by the Eisenhower proposal, it does indicate a doubt 


te 


in some U.S. circles about the importance of this ALBM. This 
move is clearly likely to influence British plans for an 
“insurance ~ missile. The British nuclear deterrent will be 


a very damp squib after 1965 if Skybolt falls by the wayside 


Blue Streak—but French Black Knight 


HOULD France agree to come in with Britain and continue 

the development of Blue Streak as a satellite launcher, the 
French rocket industry is to provide the second stage. Mr 
GeorrREY Rippon, Parliamentary Secretary, Ministry of Avia- 
tion, made this clear in reply to a debate on the subject of 
communication satellites introduced by Mr. Airry NeEavi 
(Cons., Abingdon) in the House of Commons on Dec. 21. 

The case for the early development of British satellites of 
this type was ably presented from both sides of the House by 
members of the All-Party Parliamentary Committee on Space 
Research which has been sponsored by the British Inter- 
planetary Society. Mr. Neave submitted that a British com- 
munication satellite was entirely feasible and could be wholly 
economic in terms of the Blue Streik launcher. Mr. WooprRow 
Wyatt (Lab., Bosworth) stressed that U.S. private industry was 
already getting into this field, and there was general agree- 
ment that it would be unrealistic for Britain to take up similar 
commercial development using American launching vehicles 

In reply, Mr. Rippon said there had been “ preliminary 
talks with our friends in Canada and the United States, and 
the Postmaster-General is hopeful of being able to take part 
in very valuable tests. I hope that will be within the next 
year or so. We envisage putting two or three satellites into 
polar orbit.” 

Of the discussions with the French, these “ had gone well.” 
There was the possibility of developing a satellite launcher 
from our own Blue Streak and a second stage “based on 
French development work.” Satellites could be launched by 
this combination “ in the next five to six years.” 

The next step was to ascertain which other countries would 
wish to join in sponsoring the development of such a launcher 
It was proposed to invite interested parties to join in a confer- 
ence to be arranged early in the New Year. From this, Mr. 
Rippon concluded, would emerge a sufficient indication of 


interest in the project for firm decisions to be taken. 

Thus, it seems that French participation in the Blue Streak 
project will rule out the use of Black Knight, or a modification 
France is, of course. 


of it, as the second stage. interested in 


SIKORSKY DEBUT.—First flight of the Sikorsky S-61L was 
made on Dec. 6. Ordered by Chicago Helicopter Airways 
and Los Angeles Airways, it is expected to go into service in 
the autumn of 1961. The removable baggage ‘‘drawer”’ (left) 
can be loaded in the terminal building. 
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BELFAST MODEL. — Short 
Brothers and Harland have 
been given a contract for 10 
strategic freighters for Trans- 
port Command. Hitherto 
known as the Britannic, this 
Tyne-powered aircraft in its 
R.A.F. version will be called 
the Belfast. A tactical version, 
the SC.5/20, with developed 
Tynes giving 9,500 b.h.p. each 
for take-off, is being projected. 


developing an IRBM and conceivably this work could be 
married in some way to the Blue Streak booster, as the largest 
existing French rocket, the Veronique, has a somewhat lower 
performance than Black Knight. 

The loss to British industry of the second stage of Blue 
Streak would be part of the price we must expect to pay in 
obtaining collaboration from abroad. Obviously, there must 
be concessions on both sides. We hope, nevertheless, that the 
British Government will take steps, should the combined 
operation go through, to embark on a “second generation ” 
upper stage based on high-energy propellents (e.g., liquid 
hydrogen/liquid oxygen). 


\ Greek-Yugoslav Deal 


T has just been !earned that Greece has sold to Yugoslavia 
some 50 jet-fighters to help bring the Y.A.F. up to date 
(his was the first Greek-Yugoslav agreement of this nature; 
it was concluded following approval from the U.S. State and 
Yefense Departments. NATO was informed. Since the inter- 
uption of the M.D.A.P. to Yugoslavia, that country had faced 
serious difficulties in renewing its war material and in obtaining 
the necessary spares. 

The 50-odd aircraft are Republic F-84Gs and they were sold 
for a sum of about $1,000,000—-a “ friendly * price which reflects 
the close ties between Greece and Yugoslavia. The F-84Gs 
have already been delivered to Yugoslavia; the last batch took 
off from Athens in August, piloted by Y.A.F. personnel. Yugo- 
slav markings were painted on the jets in Greece before 
delivery. 

Along with the aircraft which, thanks to the high-level main- 
tenance by the R.H.A.F. ground crews, are in perfect opera 
tional condition, the necessary spare parts--including engines 
which were selected by a special Yugoslav mission, are being 
sent by rail. 

Informed diplomatic sources in Athens pointed out that this 
agreement was bound to strengthen even further the close ties 
and co-operation between Greece and Yugoslavia. They added 
that although the military alliance between Greece, Turkey and 
Yugoslavia had virtually ceased to exist, the regular exchange 
of military missions between the two neighbours (Greece and 
Yugoslavia) had enabled them to maintain a fair degree of 
understanding, which would not leave them unprepared in the 
event of aggression. 

t is worth mentioning that the F-84Gs were almost withdrawn 
from active service and were issued to second-line fighter 
bomber squadrons, based mainly in Crete. The aircraft sold 
will possibly soon be replaced by Italian Fiat G.91s; the present 
plans are for re-equipping two fighter/bomber squadrons with 
these aircraft, that proved more suitable to Greek needs and 
conditions. 

The Greek Government issued a statement confirming this 
ransaction, but did not disclose the exact number of aircraft 
sold or the value of the spares.—T.c.T-T. 


New A.LC. Chairman 


T the annual meeting of the Aluminium Industry Council 
A in London on Dec. 16, Mr. H. G. Herrington, CEs.. 
(managing director, High Duty Alloys Ltd.) retired from the 
chair after having served for the maximum permitted period 
A warm vote of thanks was extended by the members to Mr 
Herrington for his services to the Aluminium Industry during 
his tenure of office 

Mr. S. E. Clotworthy, C.B.E. (managing director, Alcan 
Industries, Ltd.) was unanimously elected chairman of the 
Aluminium Industry Council for the year ending December, 


1961. 
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“HH. PP.” in Form 


T was good to see—and hear—Sir Frederick Handley Page 

back in his inimitable form at his company’s annual senior 
staff dinner last week. In his characteristic and vigorous fashion 
he had some encouraging things to say about the future, and 
he roundly denied all rumours that consideration was being 
given to selling the Handley Page company to an American 
concern. 

There had never, declared Sir Frederick, been any negotia- 
tions of any kind with any company in America to sell the 
British company. The rumours arose, he went on, out of a 
simple, laudable object—to get an American company to sell 
the Herald in the United States and, perhaps, for Handley Page 
to sell something of theirs over here in exchange. 

Handley Pages, he asserted, had a great future ahead of it 
It was essential for success that within an organization there 
should be goodwill between the constituent uaits, and this the 
company had 

Earlier, the guest of honour, Lord Douglas of Kirtleside, had 
brought back some nostalgic memories to many of the com- 
pany’s old-timers with some reminiscences of the days of 
Handley Page Transport, Ltd., and joy-riding at Cricklewood 
in 1919 in the O/400. 

Of his host, Lord Douglas commented that he was a remark- 
able man who started his company 51 years ago and was still 
going strong. He spoke for everyone when he wished “ H.P.” 
“more power to his enterprising elbow.” 

In addition to the traditional Christmas fare, the evening 
was enlivened by the first “ public” showing of some films 
made of the Herald’s recent tours in Scotland, India and South 
America. And with a host in such good form it was impossible 
for any of the 35 members of the company’s senior staff 
and their guests who were present, not to enjoy a most 
stimulating evening.—F.1.M. 


The Importance of University Research 


CALL for a greater interchange of staff between the 
d universities, Government research establishments and the 
aircraft industry was made by Prof. A. D. Young, M.A.. 
F.R.Ae.S., A.F.1.A.S., of Queen Mary College, in his Lanchester 
Memorial Lecture to the Royal Aeronautical Society on Dec. 22. 
His subject was “British Universities and Aeronautical 
Research.” 

Prof. Young said that staff interchanges seemed to be much 
more difficult to arrange in Britain than in other countries. 
There was an excellent scheme whereby members of university 
staffs were encouraged to work for short periods at Government 
establishments as vacation consultants, but he would like to 
see these arrangements extended to cover longer periods and 
to be made reciprocal so that exchanges could take place for 
complete academic sessions or even longer 

Such reciprocal arrangements could well include staff from 
companies in the industry. Government scientists had on 
occasions been seconded to American universities for a year 
or so. This excellent idea would be very valuable if scientists 
could also be seconded to British universities. 

In his paper, the lecturer traced the history of aeronautical 
work at British universities, described a typical present-day 
university department of aeronautical engineering and indicated 
the range of research done at British universities. On the 
subject of university departments, Prof. Young said that his 
received £4,500 p.a. to cover all its equipment needs, compared 
with less than £1.500 p.a. three or four years ago and about 
£20 before the War 

In general, equipment is as small, simple and cheap as modern 
research and demonstration needs will permit. Electronic 
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equipment, which is increasingly necessary, makes big demands 
on the annual budget, however; one good oscilloscope might 
cost £800. 

Most British universities have some research contracts from 
the Ministry of Aviation; their total value is about £160,000 a 
year. These help to pay some of their junior research personne] 
and to buy special equipment. Such contracts represent a 
certain loss of independence, although the red tape involved 
has been cut to a minimum. 

In future Prof. Young considers that there will be many 
fundamental problems in aeronautics which will be suitable 
for university research. For such problems a limitation of 
resources can be a stimulus rather than a hindrance, just as 
large and expensive equipment can sometimes dominate rather 
than serve the people responsible for it. 


Soaring 34,000 ft. 


i ee World's single-seater gliding record for a gain-of-height, 
subject to confirmation, has been set up in New Zealand 
by S. H. Georgeson, known to his friends as Dick. Flying a 
Slingsby Skylark 3F from the Canterbury Gliding Club, which 
is within reach of standing waves in the lee of the Southern 
Alps, he gained 34,000 ft., beating the record height gain of 
31,709 ft. set up in Germany by Karl Bauer, in 1959, in a 
thunderstorm. 

Georgeson reached 35,200 ft. absolute altitude, which 1s 
short of the World record of 42,000 ft. set up by W. B. Ivans 
at Bishop, California, just 10 years ago; but  Ivans’ 
had to be towed to 12,000 ft. to contact his wave, whereas 
the New Zealand waves can be contacted even from a winch 
launch from the plain below. Georgeson previously reached 
31,000 ft. in 1958. Philip Wills in the same New Zealand 
waves in 1954 set up the present British gain-of-height record 
of 28,200 ft. 

The World's records for two-seaters, also set up at Bishop, 
are 44,255 ft. absolute altitude and 34,425 ft. gain-of-height. 


Encouragement for Youngsters 


N a most stimulating talk to the apprentices of Hunting 
Aircraft at their annual prizegiving on Dec. 14, Sir GEORGE 
Epwarps offered some heartening encouragement to any 
youngster who is starting, or considering, a career in aviation, 
which he described as a satisfying and exciting existence. Sir 
George was, however, careful to lay emphasis on the hard 
work and worry rather than the reverse. Even so there can be 
few among his audience who were not inspired by the picture 
he conjured up of dedication to a worthwhile and rewarding 
task. Real enthusiasm, these days, if not in short supply. at 
least is all too rarely expressed and it is good to hear a really 
authoritative enthusiast encouraging the younger generation in 
such terms 

Sir George commented that the real backbone of technical 
strength—which itself was the backbone of any engineering 
organization—-was provided by a proper apprentice training 
scheme. And he was at pains to point out that, in this context, 
he was using the word “ technical ” in its broadest sense; a craft 
apprentice, he said, was just as much a part of the technical 
strength as a graduate engineer apprentice. 

Earlier, Sir George had spoken warmly of the drive and energy 
of Sir Percy Hunting—shortly to retire—who had always 
associated himself very closely with apprentice affairs. The 
training scheme at Luton, he remarked, had the hallmark of 
Sir Percy's attention. 

Speaking as the executive director (aircraft) of the British 
Aircraft Corporation and vice-chairman of Hunting Aircraft, 
now a member of the group, he made it clear that the Cor- 
poration would do nothing to upset the existing arrangement. 
From what he said, it is apparent that it is the intention of 
the B.A.C. to preserve as far as possible the identities of its 
individual components. 

The last thing the Corporation wanted, he said. was to see 
loyalties, traditions and enthusiasm submerged. The plan was 
to harness these individualities together with the strength and 
breadth of the facilities now within the Corporation in such a 
way that it would really make an impact. 

This integration, it appears, may well be felt among the 
trainees within the Corporation, for discussions have already 
been held between the education officers of the various com- 
panies with « view to planning an interchange of apprentices 
and students as a part of their courses. This would be an 
excellent arrangement, for it would mean that the youngsters 
would be given a much broader aeronautical education than 
would be possible in one factory alone. 

Sir George said that he had every hope that all these plans 
would be achieved. Indeed, he was completely confident that 
the British Aircraft Corporation was “ going to work” and 
would have a “ thundering great order book.” 
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On the subject of Britain's aircraft industry as a whole, he 
reiterated his belief that it had now got its “second wind.” 
This had come with the formation of the new groups; with 
the Government prepared to help financially in civil projects: 
and with the revival of manned aircraft for military purposes. 

As is customary on these occasions, Mr. F. W. BuGiass, 
the works director and chairman of the apprentices training 
committee, presided. In his opening remarks he warm!\ 
welcomed Sir George Edwards and had some nice things to 
say about the many guests and friends of the company who 
were present. 

Mr. H. G. HAMMOND, the company’s education and training 
officer, in making his annual report was in the happy position 
of being able to record the Huntiag apprentices’ most successful 
year to date. Of 98 candidates for examinations, no less than 
78°. had passed. 

Following this heartening report, the successful apprentices 
received their prizes and awards from Mrs. RICHARD HUNTING 
And the proceedings were brought to a close by a vote of 
thanks ably proposed by R. J. Eakins, chairman of the 
apprentices association. 

Principal prizewinners were: B. H. Orr (best all-round 
apprentice); D. Mead (best technical apprentice); W. Hunt (best 
practical apprentice); P. R. Ashill, B.Sc. (Hunting aviation 
scholarship 1960-62); R. A. Hewitt (Lawes Rabjohns Prize): 
and O. Joynes (Shakespeare Memorial Trophy). 


ia al . . 7 
The International Reference Work 
LTHOUGH Jane's All The World's Aircraft 1960-61 can be 
described as “under entirely new management,” at least 
in so far as editorial policy is concerned, the new volume shows 
no startling innovations. John Taylor, who succeeded Leonard 
Bridgman as editor a year ago, has quite properly devoted his 
energies to maintaining and improving the standard within 
the long-established format of Jane’s. This he has done 
admirably. 

There seems to be no shortage of new material for inclusion 
in this best-known of aviation reference works, despite industry 
mergers and dwindling military production. The year’s edition 
devotes an all-time record of 413 pages to the aircraft. section 
and has 45 more illustrations than last year for a total of 1,176, 
with a record 702 photographs used for the first time in this 
edition. 

Pruning of the engine section has reduced this by six pages 
but the missile and airship sections are longer than before. A 
slightly more logical division between the aircraft and missile 
sections has been adopted, making them in fact “* piloted” and 
* pilotless ” respectively. 

The editor has cast his net far and wide to gather in “ all the 
World’s aircraft,” and has extended the policy of the past few 
years to include details of a multiplicity of “ home-builts ” 
ence they have proved their ability to fly. This necessarily 
lengthens the aircraft section, but is a policy which this reviewer 
fully endorses, if only because the title of the work itself 
presupposes the inclusion of these aircraft. 

It was also inevitable, probably, that hovercraft and ground 
effect machines should be included, but in future years it may 
be necessary to reconsider this policy. Eventually, perhaps, we 
shall see a Jane’s All The World’s Hovercraft. 

For the completeness, newness, and up-to-dateness of its 
contents, we unreservedly award Jane’s 1960-61 full marks. But 
next year something should be done about the three-view line 
drawings, some of which are of a very poor standard.—F.cG.s 


\ Leading Aerodynamicist 

HE sudden death, on Dec. 9, of Prof. W. J. Duncan, C.B.E., 

D.Sc.(Eng.), M.I.Mech.E., F.R.Ae.S., F.R.S... Mechan 
Professor of Aeronautics and Fluid Mechanics at Glasgow 
University, has robbed aviation of one of its leading aero- 
dynamicists and stability and control specialists. Prof. A. R 
Collar, writing in The Times, said of him: “ During his life. 
Duncan made significant contributions not only to flutter and 
to matrix analysis: he wrote extensively on stability and control 
of aircraft, on mechanical admittances, on dimensional theory 
and on fluid mechanics. In the latter field he was one of the 
pioneers of oscillatory aerodynamics.” 

Born in 1894, Prof. Duncan was educated at Dulwich College 
and University College, London. After seeing War service 
from 1915 to- 1919, he spent seven years in marine engineering 
before becoming a member of the aerodynamics department 
at N.P.L. In 1934 he was appointed Wakefield Professor of 
Aeronautics and head of the department of aeronautics at Hull 
University which he remained until 1946—although during the 
War he was attached to R.A.E. After the War he became 
professor of aerodynamics at the College of Aeronautics. 
Cranfield—a post he held until 1950 when he went to Glasgow. 
He was chairman of the Aeronautical Research Council. 
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Kerosene—IATA Deplores 


| BRABAZON has shown himself to be a vigorous 
crusader, determined that the airlines shall use the safest 
fuel available. He is convinced that so far as turbine-driven 
aircraft are concerned the safest fuel is kerosene He has 
repeatedly made this point in speeches, as we have copiously 
reported, but he achieved his widest audience with his 
appearance in the television programme “ Panorama™ on 
Nov. 21, when he demonstrated the relative inflammabilities of 
kerosene and JP.4. 

Following this, letters were exchanged between him and Sir 
William Hildred, director general of the International Air- 
Transport Association. These have been published in extenso 
in The Listener for Dec. 22. No doubt many who read this 
will have seen the letters for themselves, but for those who 
have not we publish them below. 

The juxtaposition brings out the concision with which Lord 
Brabazon makes his point. Turbines run with equal safety on 
kerosene or JP.4. If they did not the A.R.B. would not have 
certified them as airworthy. Kerosene ignites much less readily 
than JP.4; in Lord Brabazon’s graphic phrase, JP.4 flashes into 
a bonfire. In a minor crash fuel will be spilt. In such circum- 
stances the use of a fuel that is reluctant to ignite is the best 
step that can be taken towards the passenger-carrying aircraft 
so long demanded by the late C. G. Grey, founder-editor of 
this paper, “ that will land slowly and not burn up.” 

Lord Brabazon roundly states that the reason for using JP.4 
in preference to kerosene is one of “ money making.” This is 
a serious charge in the general context. 

Now these are the points which one might have thought the 
director general of IATA would have concerned himself with 
As it appears the fact that there is no technical reason for the 
preference of JP.4 it is pertinent to expect an answer explaining 
why it is used. Perhaps there are operational reasons for its 
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Lord Brabazon’s Stand 


selection. It may be that at some airfields kerosene is not 
available. Well and good. Readers of the correspondence 
will wonder why Sir William did not make this point. 

The cable from the technical committee would have carried 
more conviction if it had drawn on the undoubted (pace Lord 
Brabazon) technical abilities of the engineers who sit on it to 
elucidate the technical problems. For instance, it has been 
suggested that in certain conditions at altitude fuel tanks with 
kerosene in them may be more prone to ignition by electrical 
discharge than tanks with JP.4 in. Surely if there is experi- 
mental evidence to prove this, IATA’s technical committee 
should give their views on its significance. 

What does not seem proper is for the Techuical Committee 
to draw up a cable containing a phrase that implies a threat 
to the British aircraft industry, Let it not be forgotten that 
the British industry was the first to produce aircraft which were 
able to demonstrate the increase of safety obtained by running 
on kerosene. 

What we must regret, and we are sure that Sir William 
Hildred will, is the suggestion that eight million viewers on 
television are of the low stage of development that makes them 
not fit for serious discussion. It was Casca “in his sour 
fashion “ who referred to the rabblement howling, clapping their 
chapped hands and throwing up their sweaty night caps. What- 
ever gear television viewers may wear on their heads for 
watching their favourite programme, we can be certain that it 
will not be the sweaty night caps of Shakespeare’s Roman mob. 
Nor do viewers adopt such wear when they go abroad in their 
tens of thousands on their holidays by aircraft of the members 
of Sir William’s association 

We are pleased to think that the outcome of this exchange 
of letters will be steadily increasing pressure for aeroplanes that 
land slowly and do not burn up. Bravo! Lord Brabazon. 


| The Correspondence 


Lord Brabazon to the Editor of The Listener 


Dear Sir, 
Your television critic, Mr. Peter Pound, was good enough to 
draw attention (The Listener, Dec. 1) to the item about aviatior 


fuei in ** Panorama ™ (Nov. 21) in which I appeared Your reader: 
may he interested to see the correspondence I have had with the 
director general of the International Air Transport ociation on 
this subject 


| 
| 
| 
| Dec. 2, 1960 
My dear Brab 
When some months ago you expressed views about JP.4 at 
an ARB unch, I wrote to you limiting myself to a correctior 
| of the accident figures wrongly ascribed to you in the Press reports 
| now learn from Flight and other sources that the subiec 
has been raised again, this time on television before cight millior 
viewers The incident has been, I find, brought up at a mecting 
of FATA's Technical Committee which is at present mecting ir 
Rio and | have just received the following cable from the chairman 


“| WISH TO INFORM YOU THAT AS A RESULT OF 
DISCUSSION AT TECHNICAL COMMITTEE MEETLNG IN 
RIO IT IS THEIR UNANIMOUS OPINION THAT RECENT 
PUBLIC STATEMENTS AND TELEVISION DEMONSTRA- 
TION IN THE U.K. ON JP.4 VERSUS KEROSENE ARE 
HARMFUL TO THE WORLDWIDE AIRLINE INDUSTRY 
AND MIGHT INDIRECTLY BE HANDICAP TO THE 
BRITISH AVIATION MANUFACTURERS STOP THE 
COMMITTEE FEELS MOST STRONGLY THAT GENERAL. 
IZED PUBLIC STATEMENTS ON SUCH COMPLICATED 
TECHNICAL MATTERS BY PERSONS HOLDING 
RESPONSIBLE POSITIONS IN AVIATION AND PARTIC- 
ULARLY AIRWORTHINESS AUTHORITIES ARE WRONG 
} IN PRINCIPLE AND CAN ONLY BE HARMFUL TO THE 
| PORMULATION OF SOUND TECHNICAL DECISIONS 
BASED ON FACTUAL EVIDENCE STOP CHAIRMAN 
IATA TECHNICAL COMMITTEE 


This committee contains a score of the best technica! operators 
in the international industry The Annual Conference which they 
contro! brings together over 500 of the best minds from research 
establishments, government departments, fuel specialists, engine, 
airframe and accessory manufacturers, and fighting services They 
are doing a serious and valuable job I have no difficulty ir 
placing before you their opinion with which I agree 

Il am very good at minding my own business but supposing 
you were absolutely right in your views, is it good to ventilate 
those views before cight million “ sweaty night caps?" Whar 
does ik avail you? With your enormous prestige is it not better 
to hammer those views out with technical people rather than tc 
make dangerous statements to the emotional millions 

And if you were wrong in your views, then have you no! 
done a rea! disservice to the cause of aviation in genera! anc 


perhaps to British aviation in particular I am puzzied anc 
disturbed to find that you have chosen such a forum 
| Witttam P. HILpRep 


Director General 


in *“ The Listener”. 


Dec. 12, 1960 
My dear Hildred, 


Always pleasant to have a letter from you, but the one I am 
about to answer is signed by you as Director General of IATA 
and it is to that individual I must address these somewhat harsh 


Let us be perfectly clear about the subject No one has 
disputed, least of all myself, that turbine engines can run satis- 
factorily and safely on kerosene or JP.4, otherwise the A.R.B 
would not have certified them as airworthy 

Ihe point is that speeds and landing have gone 
up and in the event of a minor will be spilt 

What I have done is ) somewhat axiomatic fact 
graphically that whereas kerosene takes time t ignite, JP.4 flashes 


nto a bonfire No conference f so-called experts gathered at 
Rio or anywhere else can dispute this I cannot follow why the 
truth about the behaviour of the two fucls under the circumstances 
named should not be known end it is an example of your comtempt 


for your passengers, upon whom you exist, and your desire to 
keep them in ignorance of something that affects them, that you 
should dub those that saw the BB television programme as 
*8 million sweaty night-caps.”’ 

The crux of the question was given away by Mr. Knut Hagrup 
at Copenhagen when he said: ** The point is that if JP.4 tends 
to become cheaper (it isn’t now, but it may become cheaper) then 
we must be ready for it.” 

Strange that there Was no desire to use JP.4 when it was 
dearer The same so-called experts existed before, but their super- 
knowledge was never voiced! 

It is patently clear that the desire to use JP.4 is based on 
money making I freely admit it has always been a question as 
to how much you should pay for safety In this case on the 
basis that truth and knowledge should be known, it may be 
passengers might be prepared to pay a surcharge for qavelling by 
kerosene, but I cannot and will not subscribe to your views that 
everyone except those imerested in running airlines, should be kept 
in ignorance of hasic facts 

A word about the rather comic telegram from Rio. First of 
all, if the technical committee are unconvinced as to what happens 
to the respective fucis in the case of a minor crash I am quite 
prepared to repeat the experiment, but a study of the La Guardia 
accident to an Electra when 70 people walked out of an acroplanc 
using kerosene that crashed and caught fire, instead of being burned 
alive, will appeal to passengers, if not apparently to some operators 

Second of all I do not follow the rather sinister veiled threat 
to British aviation Turbine engines are turbine engines wherever 
they are made, and most reputable operators all over the World 
use kerosene 

The question your “ best minds have to answer is, in what 
way has JP.4 suddenly become so safe, now it is cheaper than 
kerasene? 

I will not disclose to you my real opinion of TATA, but you 
must bear in mind that it is an organization of the operators and 
for that very reason the decisions they take are for their own 
advantage There are other points of view and the time has come 
when they will be aired even if it is disagreeable to the Association 

It is indeed a strange situation I find myself in to be accused 
of doing harm to aviation by endeavouring to make it safer 

As it was the B.B.C who inspired the demonstration I am 
sending this correspondence to them, as it will interest them 

Yours sincerely, 
BRABAZON OF Tama. 
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Aviation News in General 


MORE GERMAN F-104s.-- The West 
German Air Force has ordered 30 addi- 
tional F-104G Starfighters direct from 
Lockheed, bringing their total procure- 
ment figure to over 700. These 30 
fighters, which are scheduled for delivery 
next year to form the nucleus of the first 
German operational squadrons, are in 
addition to the 96 American-built Star- 
fighters already ordered. 


R.A.N. EVALUATION, -Lieut. Cdr. 
C. M. Wheatley, R.A.N., is at present 
in the United Kingdom to evaluate the 
Westland Gnome Whirlwind on behalf 
of the Royal Australian Navy. He is the 
first overseas pilot to fly solo in this 
helicopter. 


F-105D DEPLOYMENT. — Sixty-eight 
F-10SD mobile maintenance training 
units were recently airlifted from 
Republic Aviation to Bitburg A.F.B., 
Germany. The shipment was part of the 
build-up of materials in preparation for 
the deployment of F-105D Thunder- 
chiefs next year with U.S.A.F.E. 


S.A.F.1, IN A CONVAIR.- The F.A.A. 
has completed installation of the first 
Semi-Automatic Flight Inspection equip- 
ment (S.A.F.1.) in a Convair 440. 
Developed by the F.A.A. and the A.LL. 
Division of Cutler-Hammer, Inc., S.A.F.I. 
receives signals from vor, DME and 
VORTAC Stations on 26 separate receivers, 
and records them on tape for subsequent 
analysis on an IBM 704 computer. Five 
Convair 440s so equipped, will cover the 
whole of the U.S. in four months, each 
flight being programmed on the IBM 704 
and navigated automatically from the 
tape. 


TURBOPROP CARIBOU.—A_ de 
Havilland Caribou experimentally 
powered by two General Electric T-64 
+ ean engines is expected to fly next 

ay. 


FAIRCHILD F-27s.—With four com- 
pleted F-27 Friendships unsold and 
another six in various stages of final 
assembly, Fairchild has stopped work on 
this type, and will resume production only 
if these 10 aircraft are sold and further 
orders are obtained. 


GOOD BUSINESS.—Keegan Avia- 
tion, of Panshanger aerodrome (Tel. 
Essendon 491), tell us that they have 
already parted with two of the four DC-4 
civil transports which they recently 
advertised for “sale, lease, or part 
exchange.” One was leased to World 
Wide Aviation and the other sold to 
Belgian International Air Services of 
Antwerp 


COVENTRY A.T.C.—Ekco vuHF/pF 
equipment has been installed at Coventry 
Airport as part of the plan to expand 
the airport's facilities for handling 
increased air traffic. 


SINGAPORE AIR SHOW.--A 9-day 
international air show will open on Apr. 8 
at Singapore Airport. The first to be 
held on the island, it will include both 
static and flying displays and is designed 
to reach the increasingly air-minded 
Asian countries 


PARIS SCHEDULE.-The following 
arrangements have been announced for 
the 24th International Air Show in Paris 
next year: May 25, Press preview: May 
26, inauguration; May 27, spaceflight: 
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May 28, commercial aviation; May 29, 
aeronautical medicine; May 30, elec- 
tronics; May 31, rotorcraft; Jne. 1, light 
aviation; Jne. 2, visits by foreign 
missions; Jne. 3. international flight 
demonstration; Jne. 4, international air 
show. 


GNOMES FOR EXPORT 

HE de Havilland Engine Com- 

pany announced last week that 
it had sold Gnome turbine engines 
to the Agusta Company of Milan 
to the tune of nearly £1 million. The 
engines are intended for the Bell 
204 B 10-seat general-purpose heli- 
copter which Agusta is to produce in 
quantity in Italy. According to the 
de Havilland announcement, this 
large export order was negotiated 
“in the face of stiff competition from 
American and European engine 
manufacturers.” 


A B.E.A. BRITANNIA.—To help with 
the Christmas rush, B.E.A, chartered a 
Brjtannia from B.O.A.C. and also brought 
some of its remaining Pionairs down 
from Scotland, in addition to using two 
Vanguards as noted in our previous issue. 
On Christmas Day itself, however, only 
two B.E.A. aircraft were scheduled to be 
in the air—a Comet from Athens and 
Rome and a Viscount to Cyprus. 


A.T.C. LICENCES.— As from Aug. 15, 
1962, control officers will be required to 
hold an Air Traffic Controller's Licence 
with four ratings—covering aerodrome, 
approach and radar-approach control. 
The current Aerodrome Controller's 
Certificate of Competency will not now 
be issued, but existing ones will be 
renewed until August, 1961 


M.E.A. EXPANSION. The _ first 
M.E.A. Comet 4C flew to Beirut from 
Hatfield on Dec. 19 in 4 hr. 54 min. non- 
stop. The distance is 1,908 naut. miles. 
M.E.A. is expanding its sales organiza- 
tion in Britain to mount a nation-wide 
campaign in connection with the Comet 
services next spring. A new sales office 
has been opened at Piccadilly House, 
Jermyn Street, and sales staff have been 
appointed in Glasgow. Manchester and 
Birmingham. 


Tu-114 INTO SERVICE. Scheduled 
services by the Tupolev Tu-114 turbo- 
prop transport will begin in January. 
according to Tass. Non-stop service will 
be provided on the 4.350-mile route from 
Moscow to Kharbarovsk. 


NIGERIAN SERVICE.-Speaking at 
the opening of a new terminal building 
at Kaduna. Northern Nigeria, the 
Federal Minister of Transport and Avia- 
tion said he had decided to license an 
independent operator to fly scheduled 
services with light aircraft in the 
Northern Region. The services. which 
Nigeria Airways could not operate 
economically with DC-3s. would link 
Kano and Kaduna with a number of 
smaller towns in the rezion. 


PHILIPPINE ACCIDENT. Philippine 
Airlines suffered its second maior acci- 
dent in less than a month on Dec. 21. 
when a DC-3 crashed on take-off from 
Cebu City and burnt. At least 28 of the 
37 occupants are reported to have died. 


PROJECT SAINT.—The Radio Cor- 
poration of America has been chosen by 
the U.S.A.F. to develop the final stage 
of the Saint satellite and rendezvous 
system. Vehicle will embody homing 
radar and a TV camera for the purpose 
of identifying “ unknown ™ satellites on 
coincident orbits. Booster will be the 
Atlas-Agena_ B. 


SPACE ROUBLES.—Russia is to 
reduce her arms expenditure by about 
£140 million in next year’s budget, but 
will spend more than £1,500 million on 
science and space research, an increase 
of 15.7 


ANOTHER DISCOVERER. — Dis- 
coverer XIX was successfully placed in 
a polar orbit by a Thor-Agena B two- 
stage rocket on Dec. 20. It carried 
instruments for detecting infra-red 
radiation from the Earth. 


JAGUAR.—The three-stage Jagua: 
rocket reported in our issue last week was 
produced jointly by the Australian 
Department of Supply and R.A.E. Farn- 
borough. First stage was developed in 
England and the second and third in 
Australia. Vehicle has an overall length 
of about 40 ft. 


MERCURIAL. A one-ton 
instrumented Mercury space capsule was 
successfully launched from Cape 
Canaveral on Dec. 19 on the nose of an 
83-ft. 62-ton Chrysler Redstone. Capsule 
ascended some 135 miles and = was 
deposited in the sea 235 miles downrange. 
It was equipped with a 16-mm. camera for 
monitoring instrument readings. Flight 
lasted some 16 min. and the maximum 
speed reached was 4,200 m.p.h. 


TSR2 CONTRACT.-In_ his annual 
chairman's report to the shareholders of 
Sir George Godfrey and Partners, Mr. 
W. D. L. Theed disclosed that the com- 
pany’s aviation division had received a 
contract “to air condition and pressurize 
the TSR2 aircraft.” 


POSTPONED LECTURE.—tThe 
lecture, “ Planning of Missile Acceptance 
Trials,” by Messrs. Mercer and 
Cawthorne, due to be given at a meeting 
of the R.Ae.S. Astronautics and Guided 
Flight Section at No. 4 Hamilton Place, 
W.1, on Jan. 3, has been postponed. 
Instead a film show has been arranged, 
including the following: “ Black Knight, 
the R.A.E. Ballistic Rocket Test 
Vehicle"; “Blue Streak” and “Com- 
munication Satellites.” The programme 
begins at 18.00 hrs. 


P. R. APPOINTMENT.—Mr. F. C. 
Gillman, B.O.A.C. chief Press and 
information officer, has been made 
president-elect of the Institute of Public 
Relations, and will take office in 1962. 
He has been chairman of the Institute's 
Council for the past year. 


B.E.A. BOARD. — Sir Walter 
Edmenson, C.B.E. D.L.. has been 
appointed to the Board of B.E.A, for a 
further period of two years from Dec. 16. 


AMERICAS P.R.—Mr. Gilbert Carter. 
formerly air correspondent of the Daily 
Herald, has been appointed B.O.A€ 
public relations officer, Americas. He 
succeeds G. A. “Gerry” Wynne, who 
died recently. 
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Air Transport 


Secondary Radar Agreement 


OLLOWING their recent discussions in Washington, the 

Ministry of Aviation and the Federal Aviation Agency have 
now reached full agreement regarding the final technical 
characteristics of a revised ICAO requirement for secondary 
radar. Each authority is expected to issue its own national 
specification for what is in effect a slightly different, but com- 
patible, system within the next few weeks and modifications 
to existing equipment are to be made retrospectively 

At the time of the 1957 ICAO agreement on secondary radar 
sponsored by the U.K. and the United States, the technical 
standard regarding such an international civil A.T.C. aid was 
agreed except for a small area, approximately 5%, dealing 
with side lobe suppression, In a secondary radar system a 
ground interrogator-responser generates interrogation signals 
which are received and replied to by a transponder-equipped 
aircraft in coded form for display on an A.T.C. ppl presenta- 
tion and it is possible for the unsuppressed side lobes as well as 
the main lobes of the system to interrogate the aircraft so that 
several responses of this one aircraft appear on the primary 
radar display 

The U.K. method of overcoming this problem is by the use 
of a two-pulse interrogator-responser system, while the F.A.A. 
favours a three-pulse system, and the new technical agreement 
covers the design of an airborne transponder capable of reply- 
ing to either two- or three-pulse side lobe suppression. 

The F.A.A. originally rejected a three-pulse system suggested 
by the U.K. and it is thought that its new desire for this method 
of side lobe suppression follows the recent decision by the 
U.S.A.F. for such a system. This is more readily usable with 
present military IFF equipment. 

Modification of existing British two-pulse airborne trans- 
ponders to the new ICAO requirement, such as the Cossor 
Type SSR. 1251 installed in the B.O.A.C. 707 fleet, involves 
a certain amount of new circuitry and will add approximately 
20% to the cost of the equipment. No changes to the air- 
craft's secondary radar control unit or aerial are necessary and 
the modification will not add to the weight of the equipment. 


The Value of Flight Recorders 


ECOVERY of the flight recorder from the Douglas DC-8 

involved in the air-to-air collision over New York once 
again underlines the importance of this piece of equipment. If 
it is undamaged, it will already have provided vital evidence 
on the time of the collision and the altitude and heading of 
the DC-8 at that time. A reconstruction of the entire flight 
from the tape record should give a fairly accurate indication 
of the point of the collision, which may not have been easy 
to confirm from other evidence. 

The C.A.A., and more recently the F.A.A., has for long 
been aware of the value of flight recorders and it is interesting 
to record that a Civil Air Regulation requiring the installation 
of an elementary type of recorder was issued as long ago as 
April, 1941. In the event, lack of equipment and wartime 
conditions prevented the implementation of this regulation, 
which would have covered only aircraft altitude and radio 
transmit operation. A new regulation, in September, 1947, 
required automatic recording of altitude and vertical accelera- 
tion, but this also had to be rescinded (in July, 1948) for lack 
of suitable equipment. 

Prolonged discussion between the C.A.A. and C.A.B., the 


NINE-NINETY.—Large dia- 
meter intakes associated 
with the General Electric 
Cj-805-23 turbofans are a 
distinctive feature of the 
Convair 990, which is also 
identifiable by the “speed 
capsules" on the wing. The 
first 990 is expected to fly in 
the next week or two. 
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airlines and the manufacturers followed, and a new regulation 
eventually became effective in July, 1958, requiring all aircraft 
of more than 12,500 |b. weight and operating air-carrier service 
above 25,000 ft. to carry recorders which would cover airspeed, 
altitude, direction, vertical acceleration (gusts) and time. These 
recorders are operated from take-off to landing and the records 
are kept for 60 days 

A further regulation has now been made, and will become 
effective by May 1, 1961, requiring all turbine-powered aircraft 
of over 12,500 lb. to carry recorders regardless of operating 
height. The addition of many other parameters to the flight 
record has now been found possible and the F.A.A. is studying 
closely this aspect of the requirement. Action is expected 
soon to require a record of cockpit conversations, to be kept 
on tape probably for only 15 minutes. Tower-aircraft conver- 
sations are recorded on the ground 

Although recorders are available and it is open to any manu- 
facturer or airline to fit them, Britain has lagged in making 
their installation mandatory The present situation was sum- 
marized in the House of Commons on Dec. 12 when Mr. 
G. Rippon, Parliamentary Secretary to the Ministry of Aviation, 
said, in a written answer, that “The Ministry of Aviation 
proposes shortly to issue tenders for the development of equip- 
ment to record and preserve essential data in the event of an 
aircraft accident. The specification has been drawn up in 
consultation with the A.R.B. and civil users and should be 
suitable for both civil and military aircraft.” 


Repairing the S.A.A. Boeing 


AMAGE to the South African Airways Boeing 707 which 

belly-landed at Nairobi on Oct. 30 is estimated at between 
£300,000 and £400,000. Spares including an engine, nose- 
wheel unit and instruments are being flown to South Africa, 
writes a correspondent, and with additional spares already held 
by S.A.A. these will be used to effect a temporary repair. The 
aircraft will then be flown back to Seatthe—probably early 
in January—for a complete overhaul and repair ready for a 
return to service in April or May At the same time, the 
up-rated JT4A-11 engines will be installed. 

Meanwhile, the Johannesburg-London service is being main- 
tained by the second S.A.A. Boeing The third, which has 
full-span leading-edge flaps and JT4A-11 engines, is expected 
to be delivered in January. 


Lufthansa Annual Report 


HE year 1959 was one of expansion and consolidation for 

Lufthansa, whose annual report for this, their fourth year 
of full operation, has now been published. Despite having no 
jets—only the Super Constellations and Starliners for their 
long hauls—the airline succeeded in raising their average load- 
factors by 1% over the previous year. Very heavy write-down 
costs, however, attributable to the changeover to jet aircraft, 
have proved a heavy burden, and a loss of 38.8 million DM 
(including special write-offs) was reported. 

Rising costs and the need for heavy investment have led to the 
proposal for an Air Union (between Air France, Alitalia, 
Sabena and Lufthansa). Though the final form is still being 
negotiated, the partners have agreed, says the report, on the 
following division of revenues: Air France, 34%; Lufthansa, 
30%; Alitalia, 26 and Sabena, 10°,; this position to be 
reached within 10 years. 

Great efforts were made in 1959 to increase coverage on 
existing routes, and Lufthansa see great opportunities for 
business in developing countries and former colonies. Capa- 
city on the European network was increased by 53% with the 
delivery of seven Viscounts early in the year, and good 
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utilization was achieved on the London, Paris and Rome runs, 
but a poor response on the Scandinavian, Geneva-Nice and 
Spanish routes 

Despite jet competition, Lufthansa were successful on the 
North Atlantic route, and even increased their share of the 
traffic by a tiny amount. In Economy Class the passenger load 
factor was 72 The Constellations were also making three 
successful flights a week to South America, until the Brazilian 
Government obliged the airline to reduce this to two. At the 
end of the year under review the overall load factor was the 
highest of any airline on the South Atlantic run. 

Rather less successful were the ventures in the Near East, 
where increased capacity offered by Viscounts was not taken up. 
It was realized that only jet aircraft would make an impression 
here, and four Boeing 720Bs (later increased to eight) have been 
ordered for operations to the Near, Middle and Far East. On 
Nov. 1, F959, the Cairo route was extended to Thailand, and 
plains are in hand to extend this still farther to Hong Kong and 
Tokyo with the coming into service of the 720s. 

A satisfactory increase in freight traffic (36% over the 
previous year) is reported and, so far as international traffic is 
concerned, is attributed to the very speedy handling at German 
airports 

Owing to the pressing need to supplement the fleet with jets, 
Lufthansa were obliged to write down the value of their Star- 
liners and associated engines and spares by 10 million DM, to 
bring them into line with the Super Constellations, Viscounts 
and Convairs, which are being written down to 10%, book value 
in seven years. The intention is to write down the piston-engined 
machines to 10° book value at a greater rate in the next year 
or two, and use them as freighters and for charter work. 


Howard Hughes Steps Down 


FFECTIVE control of Trans-World Airlines has passed out 

of Mr. Howard Hughes’ hands for the next 10 years, as a 
result of the agreement concluded on Dec. 8 with a group of 
banks and insurance companies (see our Dec. 16 issue). As 
a condition of lending T.W.A. $165 million, this group insisted 
that the Hughes Tool Co. should place its 78% of T.W.A. stock 
in a 10-year voting trusteeship of three members. The vice- 
president of Hughes Tool, Mr. Raymond M. Holiday, will be 
one member of this trust, the other two being nominated by 
the senior lenders. 


Of the $165m., $90m, will be provided by Equitable Life 
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Assurance Society and Metropolitan Life Insurance Co., with 
the remainder contributed by a group of nine banks headed 
by Irving Trust Co. When the scheme was first proposed last 
March, the sum involved was $168m.; the reduction of $3m. 
is attributed to depreciation of the T.W.A. fleet of Boeing 707s 
in the meantime. 

In addition to the $165m, loan, T.W.A. will offer $100m. 
debentures to its stockholders, and Hughes Tool has agreed to 
purchase its pro rata share (i.e., $78m.-worth) plus any not 
purchased by the other stockholders. With the money thus 
raised from these two sources, T.W.A. will complete the 
purchase of 19 Convair 880s to make a total fleet of 20; one 
880 was delivered to T.W.A. last May for crew training and 
is wholly owned by the airline. T.W.A. will also now com- 
plete the purchase of its 707 fleet; at present, the airline owns 
two 707-131s and eight 707-331s, and leases from Hughes Tool 
another 13 707-131s and four 707-331s. All 27 Boeings were 
originally purchased by Hughes—which in the past has made 
T.W.A.’s equipment decisions—through short-term bank loans 
which have subsequently put a heavy strain on the company. 

In all these dealings, incidentally, the Hughes Aircraft Co. 
has played no part. This latter company, which makes the 
Falcon missile, fire-control radar and other electronic equip- 
ment, earns about $12m. a year but has been of little value 
to Hughes in his airline financing deals since its shares were 
placed in the Howard Hughes Medical Institute, a charitable 
organization. 

Other consequences of the agreement are likely to be the 
early appointment of a president by the T.W.A. board to 
succeed Mr. Charles S. Thomas, who resigned in July; appoint- 
ment to the board of additional directors nominated by the 
lending groups; and completion of the plans for a merger 
between T.W.A. and Northeast (which is controlled by Atlas 
Corp., in which Howard Hughes has a 10”. interest). This 
merger was first proposed last May, and was approved by the 
Noriheast board. Action could not be taken by T.W.A. until 
its financing difficulties were resolved. 

Hughes’ original coxtract with General Dynamics was for 
30 Convair 880s, of which, as we noted last week, six have 
been released from contract for use by Northeast. These air- 
craft have been placed by General Dynamics in the hands of 
a leasing corporation, which will raise loans to pay General 
Dynamics, and repay the loans, plus interest, from the lease 
payments made by Northeast. The engines are being leased 
from General Electric. As T.W.A. is now to take only 20 
Convair 880s, four of the original contract remain uncom- 
mitted, but whether these are owned by the makers or by 
Hughes is not clear. 


a] al iJ la hl . 
The Future for Transport Helicopters 
S part of its “Project Hummingbird” investigation into 
steep-gradient (V/STOL) aircraft, the Federal Aviation 
Agency last month issued a report* on the likely uses of the 
helicopter and other vertical take-off and landing aircraft in 
short-haul commercial air transportation in the next decade. 
The report is concerned only with U.S. domestic operations, 
and is based largely on the experience to date of the three 
U.S. helicopter airlines—New York Airways, Chicago Heli- 
copter Airways and Los Angeles Airways. 

These three operators, the report notes, have grown rapidly, 
and together carried 366,000 passengers in 1959, but their 
operations must still be considered experimental. All three 
airlines are dependent on Federal Government subsidy, which 
provides 63", of total revenue in 1959. To date, the transport 
helicopter has been most successful in airline service as a special 
purpose vehicle (“ aerobus”™) transferring passengers between 
airports in the Chicago and New York areas. There has been 
only limited development of helicopter traffic between airports 
and downtown city centres or residential suburbs in those two 
areas, and in Los Angeles, where the traffic is entirely between 
airport and suburbs, the rate of growth has not been so fast. 

The major problem has been operating cost. Lowest direct 
costs achieved to date have been about 20 cents/available seat 
mite. The 21 new multi-engine, turbine-powered helicopters 
on order or option for the three U.S. operators, to be in service 
in the 1961-1965 period, will have direct costs estimated at 
10-16 cents/available seat mile. This, notes the F.A.A. report, 
is too high for self-sufficient operation and the need for a 
Federal subsidy of 25-40% is forecast at least until more 
economic helicopter types are forthcoming. 

Passenger traffic of the helicopter airlines is expected to grow 
rapidly in the 1960-1970 period as a result of increasing fixed- 
wing traffic, greater penetration of the available market, and 


* The Helicopter and Other V/STOL Aircraft in Commercial Transport,” 
prepared by the Economics Branch, Office of Plans, and published by the 
Federal Aviation Agency in Washington 


improved dependability of service, but no reduction in fares 
appears likely. By 1965, helicopter traffic is forecast to have 
grown to 1.2 million passengers, and by 1970 to 2.0 million 
To carry these, the three airlines are expected to need 30-32 
helicopters by 1965 and 40-45 by 1970. A few other cities 
in the U.S. have a potential requirement for scheduled heli- 
copter services (especially Washington and San Francisco 
(Oakland))}—but the C.A.B. has indicated it will not at present 
certificate additional helicopter airlines because of the cost of 
subsidies. 

Airport shuttle service is expected to remain the mainstay 
of helicopter operations. V/STOL aircraft suitable for short- 
haul (under 250-mile) intercity operation might become avail- 
able towards the end of the decade, but although offering 
impressive time savings they appear. at present, to have 
operating costs which preclude competitive fares with other 
means of transport. The report does not foresee development 
of a commuter market (15-50-mile distances) for helicopters. 


OPERATING COSTS, U.S. HELICOPTER AIRLINES 


Per Available ton-mile, $ Per Revenue ton-mile, $ 
Year 
Total Direct Indirect Total Direct Indirect 
1955 ..| 675 3.62 3.13 15.22 8.16 7.06 
1956 oe 6.37 3.22 3.15 12.96 6.55 6.41 
1957 4.82 2.93 1.89 11.50 6.99 4.51 
1958 3.98 2.47 1.51 10.04 6.22 3.82 
1959 4.05 2.54 1.51 8.29 5.20 3.09 


DIRECT OPERATING COSTS BY TYPE, IN SCHEDULED SERVICE 
1958-1959 


Year 
$ per hour $ per available | $ per available 
Helicopter — flown ton-mile seat-mile 
Bell 47 me 1949 | 54.37-54.75| 4.95-5.33 
Sikorsky S-55.. 1952 77.97-142.10 2.38-7.35 
Sikorsky S-58.. 1956 208.05-260.92 1.67-3.02 
Vertol 448 1958 | 256.28-260.35 3.35-3.47 
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In vapid verse we vainly try 
Veraciously to versify 
The valiant deeds of Vickers-A, 
Victorious aviators they, 
Who fifty years ago enjoyed 
First voyage into aery void. 


From this vertiginous volition 
Began great Vickers’ long tradition. 
Vespa, Vincent, Vildebeest, 
Viscount, Valiant, and, not least, 
Spufire and ‘Wimpy’ (oh dear me! 
Why didn’t they begin with V ?). 
The Vimy, two decades before, 
Voyaged the vast Atlantic o'er. 
( Alcock and Brown! men venerate 
Your valour since that very date 
Today, as Vanguards leave the ground 
Vickers are still more renowned, 
And when the pundits cry ‘What then?’ 
Of course there’ ll be the VC10. 
Such deeds as these, and volumes more, 
Made Vickers great in peace and war. 
Well may you vaunt that none can vie 
With your velocity in the sky. 
You virile veterans, still be great 
Through all vicissitudes of fate. 
Victorious may you ever be. 
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Best vishes (sorry! )— 
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THE AEROPLANE 
and ASTRONAUTICS 


FIFTY YEARS 


or ACHIEVEMENR, 


EY BRIDGE, in Surrey, and more particularly that part which 

comprises the once famous motor-racing track of Brooklands 

just outside the town, has always been the centre of Vickers 
aeronautical activity. In the pages that follow, the story of the first 50 
years of endeavour are set out. 

The story begins at Brooklands in the days when the first British 
pioneers were building their own aeroplanes and teaching themselves 
to fly. When the War came Vickers had established a successful 
flying school and produced a steel-framed aeroplane. By the time 
that War ended Vickers had developed a twin-engined bomber which 
became the first heavier-than-air craft to cross the North Atlantic from 
North America to Europe. 

In the Second World War, Weybridge was to be bombed, but that 
threat was met by dispersion in order that production and design 
might go on. With the coming of the gas turbine came the Viscount 
and the Valiant. And at the start of the next 50 years of achievement 
are the Vanguard and the VC 10 
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THE AEROPLANE 
ond ASTRONAUTICS 


From Gunbus to Valiant 


ICKERS’ interest in what used to be called “ aerodynes,” 

that is, heavier-than-air craft, dates from Jan. 1, 1911, when 
an agreement between Vickers, Sons and Maxim and Robert 
Esnault Pelterie of Billancourt, Seine, an early French aero- 
plane constructor, became operative. Previously Vickers had 
made the first British rigid airship fos the Admiralty, a 
none too successful effort it must be admitted, but there was 
never any direct connection between the two enterprises. 
territorially, technically or traditionally. 

Credit for creating an interest in aeroplanes by Vickers 
belongs to Captain Herbert F. Wood, a cavalryman and pioneer 
aviator who had served in the 12th Lancers; to Capt. (later 
Rear Admiral) Murray Sueter, R.N. (who had been Admiralty 
Overseer during the R.1 airship construction at Barrow already 
mentioned); and to a director of Vickers, Sons and Maxims, 
Mr. (later Sir) Francis Barber. The Pelterie agreement 
empowered Vickers “to manufacture and sell aeroplanes and 
engines of R.E.P. design in Great Britain and the British 
Colonies.” An Aviation Department was formed in March, 


1911, with Capt. Wood as manager, and a small design team 
was engaged. including Archibald R. Low and G. H. Challenger 
and, later on, Howard Flanders. 

This team accomplished a measure of redesign on the R.E.P 
monoplane with an R.E.P. engine, then regarded as one of the 
more successful French designs at a time when French aviation 
This Vickers No. 1 monoplane was 


was on top of the World 


Above, a descendant of the Vickers F.B.12, the F.B.26 Vampire 
first appeared in 1917; this is the Mk. 2 version with a 
200 b.h.p. B.R. engine. 


Above, a Vickers F.B.S Gunbus on the Western Front in France 
in the winter of 1915. 


Right, B.E.2c No. 1760, the first aeroplane made in the 
Weybridge works and delivered on Aug. 17, 1915 
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test flown by Capt. Wood himself at a new private aerodrome 
at Joyce Green, near Dartford, Kent, and shortly afterwards 
was taken to Brooklands Aerodrome at Weybridge for further 
tests, where a number of pioneers, including A. V. Roe (late: 
Sir Alliott Verdon Roe), were already experimenting with 
primitive aeroplanes. ; 

Other versions of the Vickers monoplane appeared and were 
used by Vickers Flying School, which had been set up at 
Brooklands in 1912. No. 1 was bought by Dr. (later Sir) 
Douglas Mawson for the Australian Antarctic Expedition of 
1912, but a crash in Australia and the unknowns at that time of 
air reconnaissance under Arctic conditions precluded its active 
use. The steel-tube fuselage (an R.E.P. feature) is reported to 
be still among the ice and snow at Cape Denison, Antarctica 

Vickers’ No. 6 monoplane took part in the Military Acro 
plane Trials of 1912, but an unreliable Viale engine prevented 
it from proving its undoubted quality. Meanwhile, the flying 
school acquired some Farman-type pusher biplanes for 
instruction from Hewlett and Blondeau, also tenants at 
Brooklands. With modifications these became known as 
Vickers “ Boxkites” and were very similar to the Bristol 
Boxkites being used by the Bristol Flying School, also located 
at Brooklands. 

The * pusher” configuration no doubt set the Vickers design 
team thinking and it was but a step from their Hydravion type 
a large-span passenger-carrying biplane, with the engine and 
propeller mounted behind the wings and the tail carried on 
openwork booms—to the Vickers fighting biplane carrying a 
Vickers Maxim machine-gun mounted in the nose with a free 
field of fire. The Gunbus, as it became known, can fairly 
claim to be one of the first aeroplanes designed specifically to 
carry armament. 

The production Vickers Gunbus, F.B.5, was accorded a War 
Office contract in December, 1913, and the first was delivered 
to the Royal Flying Corps in October, 1914. It greatly assisted 
in offsetting the appearance of armed enemy aircraft on offen- 
sive patrols early in the First World War and was only 
outmoded by more powerful two-seat fighters of the same 
configuration and, of course, by the appearance of German 
single-seat tractor fighters fitted with propeller interrupter gear 
for their machine-guns. 

In the period up to the outbreak of War in August, 1914, 
Vickers aviation achievement consisted of pioneering a steel- 
framed aeroplane design; the establishment of a successful flying 
school: and the design and construction of a fighting aeroplane 
capable of definite action in the air hostilities that so quickly 
developed in the War 

On the outbreak of the War, Vickers moved their aircraft 
production from Erith to Crayford, some three miles away. 
The Vickers flying school, meanwhile, had closed down at 
Brooklands: but in August, 1915, a new aircraft factory was 
opened by Vickers in the former Itala motor works, situated 
outside the motor-racing track on the road running from 
Weybridge railway station to Byfleet village. Part of the 
original Itala walls still stand in the centre of the present works 
in that location. 

Weybridge works produced a large number of aircraft during 
the First World War—75 B.E.2cs; 50 F.E.8s: 95 F.B.9s: 100 
F.B.14s.: 65 F.B.19s: and 1.650 S.E.Sas. The last-named total 
was the largest production of this Government-designed fighter 
of any in the country 

In the Crayford design office, a young Vickers-trained 
engineer, R. K. Pierson, a clergyman’s son from Norfolk, was 
rapidly coming to the fore, and in his F.B.8, a twin-engined 
biplane fighter, began his development of the later bomber, the 


an f 
WR, 
tik Abt * P 
irs «Ay ] | 
aed ; Po 852 PE 
¥ 
teas 4" 
‘ eT on 
ny < iw tas 
% | ee 
3 ae wip fre i “3 
yt Aaa 
pee 
4 
eee 
bives. 
i ead 
= gee 
oe ie 
oe ie 
ai | 2 
ie 
ae ine 
Roti + 
bal 7 f ze 
ee 
ite 
i aia 
mari .% 
Fe is eats 
[aes gee 
ones! a. We 
NE ‘ i 
he . —— ; . oh . 
“Yi NS LS: aq —— gs pes 
tu ay ‘ te ne Ls a ze eo ate : in otcote a Pas, + i eee x : 
wy aN Sach it af Oh ae get, ay a Se a “eas de x ae jour eae ae we 
vee } ites f 
TAA ' 
reine: ; 
1a | Be 
lane tees 
ee ea 
L: Me 
ad z , 
a ii. 
% . . — 4 be 
ae age Fy , yd eo + eS ee ae 
ees a =e a | Take 1 ie e, ied 
pups \ a ee kee } ad y 
tees. ee ff) | 
Teese E. i i z ~ PY) 
omhs Bi ter ~ » 
ee Sa § ca - 8 RiP * 
aoe og ay “ged F saat : 
ps pe 5 : , e 4 * a *. = ¥ ~s 
me ey , Lh al ’ = : “a ea ‘. 
Was oath Ie v4 Latent wea “ “ | we 
Ve "ae Beli = /* a ! aN aera 7 ae — 
mt ak i ' i E bs tg 7 ot, : ok : - ree 3 
nae eT \ 
ag J ee ~ — , 
Mes a, ‘) j 7 ale “Le Rien? moe S "| 2 ees Pace | 
| i B 4 . ~ 4 . & Bee iE L 2 4. ‘ta ba a 
3 caer -8 9,4 4 db Pe 7, i t omy i 
Pee ie Ned ~ Qo. = > 7. a A, j , 
rd ~ : 4 - - ae 
rahe 3 Reed cig x , Be et kip, 
| pomakagaes Se ‘ te ut owe ‘ 4 ~ ey . 
5 oh Oe nae _—-  :\* eee 
4 Ai a i. 6. He Y ¥ ea yt s Bs 
re ' , ae 4 
in seas? 
ms, © . bs! ‘+ 
Te a . ; qs > tee — 
7 ee ae er | } ‘a jy fF “ 
Mie sess t ; om i. » 9 ; ss 
4 he ee a . stdy: alata ai y . 3 © 
1 ad a hid 3 = ; 
Je ” ; - 


DECEMBER 30, 1960 


By C. F. ANDREWS 


F.B.27 Vimy, which was to earn undying 
fame 

Pierson was appointed chief designe 
in 1917, a position he held until 1945, 
when Mr. G. R. (now Sir George) 
Edwards took over on Mr. Pierson’s 
promotion. “R.K.P.”, as he was always 
known to his staff, was thus responsible 
for design throughout the period when 
Vickers were establishing their status as 
one of the leading British aircraft con- 
structors, a tradition since so ably carried 
on and consolidated by Sir George 
Edwards who, like his predecessor, rose 
from the ranks 

During World War | a number of 
interesting, though conventional, exper!- 


mental designs appeared from the 
Vickers team, none of which, however, 
“hit the jackpot.” It was left to the 


Vimy, which came to readiness for action 
right on the Armistice of November, 
1918. to establish the hallmark of 
Vickers design 

The story of the first direct Atlantic 
flight and how it showed that regular 
non-stop air passage ove! the oceans 
would come in due course. has been told 
and retold many times The achieve- 
ment of Alcock and Brown in. their 
Vimy-Rolls biplane on Jne. 14 and 15, 
1919, was referred to by Sir George 
Edwards at the unveiling of the Clifden 
Memorial in June, 1959, in these words: a 


“ Those of us in these days, with all our = a 


modern aids to flying and navigation, still 
cannot quite comprehend how these men 
achieved this feat in their day, 40 years 
ago.” 

Ross and Keith Smith and Van 
Rynveld and Quintin Brand, with 
others, blazed the trail across the land 
masses, the first pair by flying a Vimy 
to Australia from Hounslow in 28 days 
and the others by valiant attempts to 
reach the Cape of Good Hope by air. 
also in Vimys 

Majer Wood, as he then was, died from 
influenza in December, 1918, and was 
succeeded as manager of Vickers 
Aviation Department by Captain Peter 
D. Acland. Weybridge works throughout 
World War I and up to 1936 were con- 
trolled by Percy Maxwell-Muller with 
Archibald Knight, one of Vickers’ 
original flying school instructors, as his first assistant. On 
reflection, it seems doubtful if Vickers’ continuity of aircraft 
production, consolidated solely at Weybridge from 1919 
onwards, would have survived the testing times that were to 
follow without the fortitude and resolution of these two men. 

The same can be said of the design team, led by R. K. 
Pierson and his able lieutenant Paul Wyand, who was chief 
draughtsman from April, 1919, when the design office moved 
from Imperial Court, Knightsbridge, to Weybridge, up to 1951. 
Located in Maxwell-Muller’s former residence at Pinewood 


t—y 


VICKERS F.B.9 GUNBUS.—Powered by a 100-b.h.p. Gnéme Monosoupape, the 
1916 Streamline Gunbus had a span of 33 ft. 9 in., a length of 28 ft. 54 in. and a 
weight of 1,892 Ib.; its top speed was 82.6 m.p.h. 


House. inside the works, this small team slaved away at the 
multiplicity of projects which every aircraft company produced 
in those days, in slender hopes of gaining meagre official 
contracts or of selling small batches of military and civil aircraft 
abroad 

The first post-War Vickers design was the Viking amphibian 
flying-boat, intended for operation in coastal waters and the 
hinterland where no satisfactory aerodromes existed, as was then 
the rule. The Viking Mark III, piloted by Captain Cockerell, 
then Vickers’ chief test pilot, won the Air Ministry first prize of 
£10,000 for amphibian seaplanes in 1920. Most of the Viking 
production of 32 aircraft were variants of the Mark IV which 
followed, either with a Napier Lion or a Rolls-Royce Eagle, 
and were sold to France, Holland, Canada, U.S.A., Japan, 
Spain, Russia and Argentina 

In 1924, Sqn. Ldr. A. S. C. Maclaren attempted a round-the- 
World flight with two Vulture amphibians, which were Viking 
variants. With one he reached Akyab and with the other he 
got as far as the Bering Sea, where he came to grief in heavy 
fog and rough seas. Worthy of note here was a project design 
in 1919 for a very large flying-boat of more than 100,000 Ib. 


(Continued on page 857) 


Left, handing over the 1,000th Weybridge-built S.E.5a on Vickers 
Sports Ground, Byfleet, by Major H. F. Wood (civilian clothes) 
on Jly. 6, 1918. 
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The ubiquitous Warwick on patrol with air-sea resc 


Vickers’ 50 Years 


PAGES FROM VICKER 


Above, a Vildebeest of No. 100 Squadron at Singapore dropping 
a practice torpedo. 


Below, Vincents of No. 47 Squadron lined up for ceremonial 
inspection at Khartoum by Sir Philip Sassoon. 
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Native labour sweeping the take-off zones prior to the World Record Flight in 1938 of “ 
R.A.F. Wellesleys from Ismailia to Darwin. This precaution was necessary because of 
the small ground clearance of the special large-diameter propellers in the tail-up attitude. 


resc ue lifeboat on D Day. 
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Above, a Wellesley on the way to bomb Keren in the Italian East African campaign of 1940. 


Above. A.O.C.'s inspection of 

No. 4 F.T.S. equipped with 

3 Vimys at Abu Seuir, Egypt in 
1930. 


Right, a Wellington DIW with 


magnetic ring probing Tripoli 
nse harbour for hidden mines. 
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VICKERS F.B.27A VIMY.—Powered by two 360-b.h.p. Rolls-Royce Eagles, the 1919 Vimy bomber had a span of 68 ft., a 
length of 44 ft., and an all-up weight of 12,500 Ib. ; its top speed was 108 m.p.h. The Vimy Commercial of 1920 with a new 
fuselage (side view at bottom) had a top speed of 97 m.p.h. 
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Right, before take-off at Hounslow 
for Australia on Nov. 12,1919, stands 
the Vimy, now in its own museum 
at Adelaide Airport. Seven figures 
from the nose and left to right are 
Commander Harold Perrin, (Royal 
Aero Club), Maxwell-Muller, Ross 
and Keith Smith (both knighted 
later), Sgt. Bennett, R. K. Pierson 
and Sgt. Shiers 


Below, The Vimy Transatlantic 

cockpit showing the elementary 

control and instrumentation and 

the pilot's seating on the starboard 
side 


(Continued from page 853) 


weight powered by eight Rolls-Royce Condors. This was 
still-born because of a cycle of national economy at the time 

Development continued meanwhile with other lines, the Vimy 
being converted for civil use by the substitution of a fat-bodied, 
unobstructed cabin fuselage for that of the bomber. Mostly to 
a Chinese order, 44 of these Vimy Commercials were made; but 
one, G-EASI “ City of London,” was in regular airline service 
for over five years with Instone Airlines and Imperial Airways 
A military version, with Napier Lion engines, the Vernon, 
became the first transport aeroplane of the Royal Air Force 
and inaugurated the Cairo-Bagdad air-mail route. A _ single- 
engined airliner with a cabin fuselage designed like that of the 
Vimy Commercial, fitted with either Rolls-Royce Eagle or 
Napier Lion, called the Vulcan and nicknamed “ The Flying 
Pig,’ was also supplied to Instones and Imperials. 

Following the success of the Vimy, Vickers produced a larger 
aeroplane of similar outlines, the Virginia, which, with Napier 
Lion engines, became the standard heavy bomber of the R.A.F. 


from 1925 to the middle ‘thirties. In all, 126 were built but 
there were retrospective conversions between the different 
Marks, only the Mk. I. III, V, VILE and X being used in 


quantity 

Mark X was the first all-metal structure Virginia. The 
transport version, the Victoria, was extensively used for carrying 
various military stores and troops in Egypt, ihe Middle East 
and India throughout the inter-Wars period and 110 were made, 


again with retrospective conversions between the different 
Marks. A refined version, the Valentia, with Bristol Pegasus 
engines in place of Napier Lions, came later and 28 were made 
with an additional quantity converted from Victorias. One of 
the greater feats of the Victoria was the evacuation of the bulk 
of 600 civilians from Kabul to Peshawar in 1928 during the 
Afghan rising 

A third line of development by Vickers was also being 
followed at this period—the single-engined military tractor 
biplane, beginning with the Vixen, with variants according to 
requirements, in the Valparaiso, Vivid and Valiant. Chile 
bought 19 Vixen Vs: and Portugal acquired 14 Valparaisos, and 
also a licence to build more with radial engines. 

This line reached finality in the well-known Vildebeest 
(always spelt without a final “e”) and Vincent, the former a 
torpedo-bomber which pioneered torpedo-dropping technique 
of subsequent application in war and the latter a general- 
purpose long-range type used extensively in the Middle East 
before and in the early stages of World War II; 181 Vildebeests 
and 197 Vincents were made. 

A large single-engined tractor biplane, the Vespa, powered 
by a special Bristol Pegasus $.3 engine, captured the World 
Height Record in 1932, piloted by Captain Cyril Uwins of the 
Bristol Aeroplane Company. Of similar scale, another biplane 
was made to specification G.4/31, but meanwhile Vickers were 
pursuing a private venture design to the same specification with 
a novel “ geodetic ” structure evolved by Dr. B. N. Wallis, who 
was later to become famous for the special bombs which breached 
the Mohne dam and who also succeeded later in getting right 
the aerodynamics of very large bombs 

This new structural approach led to considerable advance 
in weight/strength characteristics with a fabric-covered aero- 
plane, with the result that the Wellesley, as the P.V. monoplane 
was called, captured the World Distance Record in 1938. 
Altogether, 176 Wellesleys were made for the R.A.F., and no 
fewer than 11,461 twin-engined Wellington bombers, which 
were the successor to the Wellesley in respect of goedetic con- 
struction. Weybridge production of Wellingtons was 2,515, the 
remainder being made by Vickers factories at Chester and 
Blackpool 

Dr. Wallis has refuted the common notion that the Vickers- 
built airship R.100, with which he was associated, used goedetic 
construction. He saw the germ of his idea in the wire netting 
envelopes containing the ballonets of R.100 and from this he 


Below, a Vickers Vernon military transport with uncowled 

Napier Lion engines flying over the bridge of boats at Bagdad. 

Below left, the Viking Ili Amphibian, winner of the Air Ministry 

competition, being shown to Members of Parliament on the 
Thames near Westminster. 
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A Wellington V under construction with a pressure cabin inserted in a standard cutaway geodetic fuselage. This Mark and 
the Mk. VI were high-altitude variants, the operational requirement for which failed to materialize. 


Vickers’ 50 Years . .. . 


devised the lattice airframe. In this, loads were transferred 
from member to member on a criss-cross “ great circle’ route 
or as near to it as external configuration could get. The 
geodetic airframe posed many engineering problems, but once 
the intricacies had been mastered on the shop floor—largely 
through the drive of Trevor C. L. Westbrook, who had 
succeeded the old team of Maxwell-Muller and Knight—all was 
plain sailing. 

In 1940, Lord Beaverbrook, the first Minister of Aircraft 
Production, “ requisitioned” Mr. Westbrook, and Mr. T. 
Gammon of Vickers’ Dartford works succeeded to the onerous 
post of superintendent of Weybridge works. Mr. Gammon, 
now deputy managing director of the aircraft company, thus 
was responsible for the dispersal of the Wellington production 
to a large number of outlying locations in the district, following 
the bombing of the Weybridge works in September, 1940. 
The success which attended this difficuly operation is underlined 
in the Weybridge production figures quoted above. 

In the Wellington, Vickers rendered a similar service in World 
War II to that achieved at the outset of World War I with 
the Gunbus, that is, of providing an air weapon capable of 
instant action on at least equal terms with enemy equipment. 

The larger B.1/35 Warwick, which followed the Wellington 
and to the same pattern structurally, was delayed by slowness 
in the development of the high-power piston engines, for which 
it was designed, in the immediate pre-War period. Eventually 
it went into service powered by the Pratt & Whitney Double 
Wasp and later, the Bristol Centaurus. 

By then, the four-engined heavy bombers had appeared and 
as the Wellington was also coming out of Bomber Command, 
after redoubtable service, the two Vickers’ twin-engined types 
were allocated between them almost every other conceivable 
operational duty, air/sea rescue, long-range anti-submarine 
patrol, operational crew training, and so on. Weybridge works 
built all the 843 Warwicks produced. 


NIGHT OFFENSIVE.—Wellingtons of Bomber Command lining 
up for take-off—destination, Germany. 


A rapid turn-round after the War led to Vickers being fore- 
most in the field with a new British civil airliner, the Viking, 
bearing the same name as the original amphibian that was 
Vickers’ first civil effort after the First World War. Early 
production versions had geodetic wings and tail but an all- 
stressed-skin design was soon engineered and assisted the, then, 
new British European Airways to take to wings. In addition, 
of the 161 Vikings produced 65 went direct to overseas 
operators. 

A multi-purpose transport redesign of the basic Viking was 
the Valetta for the R.A.F., of which 262 were made. This 
was followed by the Varsity “ flying classroom,” a specialized 
crew trainer, of which 160 were made at Vickers’ Hurn depot 

Vickers’ final military aeroplane in its own right was the 
Valiant, an all-electric four-jet bomber designed and produced 
in comparatively record time for these days and first in the 
V-bomber force of the R.A.F. This achievement, sandwiched 
in between other civil developments, is now regarded as one 
of the company’s greatest throughout the 50 years. Once more 
the works drive came from yet another who had come up from 
the ranks, A. W. E. (Charlie) Houghton. (See THe AEROPLANE 
AND ASTRONAUTICS, Jly. 29, 1960.) 

To return to the civil developments; at the time the Viking 
was entering airline service, in the background the VC2 turbine 
airliner project was going through the pangs of birth with 
official foster-parents. R. K. Pierson had contrived the con- 
ception through the Brabazon Committee, but it was left to 
Sir George Edwards to overcome the many obstacles before 
his final design emerged as the Viscount. 

The rest of the story is now known to the World (it was 
recounted in detail in THe AEROPLANE, Jly. 18, 1958) The 
turbine-powered airliner had arrived, thanks to Lord Douglas 
of B.E.A. and his chief executive, Peter G. Masefield, and 
above all to its champion, Sir George Edwards, and the 
designers of the powerplant, Rolls-Royce. 

The aircraft business from any aspect is not an easy one. If 
this brief sketch of some of Vickers’ achievements in aviation 
serves to show how all the sweat and tears have been worth 
while, then it will have fulfilled its purpose. And so, on to the 


Vanguard, the VC10, the Super VC10O and the British Aircraft 
Corporation, to whom Vickers have bequeathed a notable 
heritage. 
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Congratulations 
to Vickers on their 
50th anniversary Wellesley 


Spitfire 


Wellington 


Vanguard 


Succeeding generations of 
Vickers aircraft have been 


DE HAVILLAND PROPELLERS 


The de Havilland Aircraft Company Limited, Hatfield, Hertfordshire 
Member Company of the Hawker Siddeley Group 
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- CELLON 


aircraft finishes 
stay airborne longer 


—they always have ! 


JUNE 14TH, 1919: The Vickers Vimy of Alcock and Brown 
takes off on its historic first air crossing of the Atlantic... 
finished in Cellon dope. 


Congratulations to 


VICKERS 


—airborne 


years 
7 
CELLON LIMITED, KINGSTON-UPON-THAMES, SURREY 
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Recalling the Early Vickers Days 


at Brooklands 


The founder editor of Tuk AEROPLANE, the late CHARLES 
(. GreY, had completed a book of reminiscences before 
his death in 1953. This work * Bats from My Belfry” 
has yet to find a publisher. We are grateful to Peggy Grey 


(now Mrs. Colin Parker), holder of the copyright, for 
permission to publish the following extract. 


OW I think we ought to turn to the Brooklands people. 

Major Lindsay-Lloyd, who managed the motor track, in 
succession to a Pole named Rodakowski, who for his part 
could see no sense in aeroplanes, was an enlightened Sapper 
officer and saw that there was a great future for flying, so he 
induced the Locke-Kings to level the whole of the inside of the 
track to make it smooth enough for the aeroplanes of those 
days to get on to and off it. There were certain hazards about 
Brooklands as an aerodrome. The banking of the track most 
of the way round caused queer downdraughts whichever way 
the wind blew. The St. George's Hill Golf Course on the 
east also had curious effects The River Wey, on which 
Weybridge stands farther down, meanders across the land, 
coming in by a tunnel under one end of the track and going 
out by a tunnel at the other. And all along the south-west 
side of the track is a high embankment on which runs the 
main line of the London and South Western Railway, as it 
used to be called in what used to be known as the Bad Old 
Days, when legal Parliamentary fares were Id. per mile. Anda 
final hazard was, and still is, the local sewage farm, a large 
corner of which projected into what ought to have been the 
most used and usable part of the aerodrome 

The aeronautical inhabitants of Brooklands were of two 
kinds, those who had lots of money and those who had none. 
By December, 1909, there were about a dozen sheds at 
Brooklands put up by Major Lindsay-Lloyd and offered at a 
rent of £100 a year, payable quarterly in advance: Wherein 
he was wise But the first tenants were generally young 
sportsmen who had money and had taken to flying for fun 

Mr. Grey then writes about the first tenants, beginning with 
Claude Grahame-White Then there was “the Martinsyde 
Conspiracy, a thing of joy,” among whose staff was the young 
Sydney Camm. Two of the first arrivals at Brooklands were 
T. O. M. Sopwith and A. V. Roe. There were many more, 
including all sorts of odd people of whom “C.G.G.” has 
various things to say But then we come to 1910 and can go 
on in “C.G.G.s" own words 

In 1910 a whole range of sheds at Brooklands was taken 
over by Vickers. Ltd.. who had just started an aviation 


IN THE BEGINNING.—Personnel of 
Vickers Flying School at Brooklands 
witha Vickers monoplane(R.E.P. engine). 
On the left, in cap, is Archie Knight, 
and on the right, also in cap, is Harold 
Barnwell, flying instructors. Barnwell 
was a brother of Capt. Frank Barnwell, 
the famous Bristol designer. The mono- 
plane has a scimitar propeller of the 
type referred to by C.G.G 


department. They made the bits and pieces of the machines 
at Crayford in Kent, and assembled them at Brooklands. The 
chief of the Vickers outfit was Major Herbert Wood, of the 
12th Lancers. He was full of energy and ideas, and like nearly 
all cavalrymen he was a very good pilot. His deputy was 
Captain Peter Acland, an Indian cavalryman. 

At the start they got together a most weird menagerie of 
machines, because Herbert Wood wanted to try out various 
things before settling down to a policy. They bought a Farman 
boxkite, and an R.E.P. (Robert Esnault Pelterie) all-steel-tube 
monoplane, and a Blériot. Also the first machine which they 
built themselves was an all-steel monoplane designed by Mr. 
A. R. Low, a regular trained engineer, no relation to the well- 
known Professor A. M. Low (now dead). 

Also Vickers took the agency for the R.E.P. five-cylinder 
fan-wise engines; they had a five-cylinder radial Italian Viale, 
and they had a 50 h.p. rotary Gnéme. Then they changed 
them about from one machine to another to see what the effect 
was. 

But the greatest curiosity was an airscrew, or propeller, the 
blades of which were curved like a Turkish scimitar. At this 
date I cannot remember whether it ran points first or with 
the points trailing. But the amusing thing is that in the year 
1949 when people were talking about jet propulsion and swept 
back wings, somebody came out, as a great new idea, with 
the notion of sweeping back the tips of the blades of 
propellers 

Another joke was that whatever engine was fitted with this 
curved propeller, and no matter in which machine it was used, 
whether in the pusher Farman or the tractor R.E.P. or the tractor 
Blériot the machines always flew better with it than with any 
other screw, Nobody ever discovered why. Ultimately it was 
broken by running into something. So far as I can remember 
nobody ever made another one like it. The explanation simply 
was that its pitch happened to suit each aeroplane and its blade 
area happened to suit each engine better than did any other 
airscrew at the time 

When war broke out in 1914 Major Wood and Captain 
Acland were each hauled off to join their cavalry regiments, 
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LITTLE TRACTOR BIPLANE.— 
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DECEMBER 30, 1960 


> ae C. G. Grey does not specify which 


Pees ett: of the Vickers tractor biplanes was ) 
vee inet rim the one in which Harold Barnwell 
5 turned over. This particular photo- 
pes) wt graph shows the Vickers 16H Scout : | 
vary Oy with the 300 h.p. Hispano-Suiza 
Battornce water-cooled engine. 
ao 4 
os ee ‘ ? nee , : 
us but Vickers, Ltd., managed to get them back as indispensable day Knight, with a passenger sitting in front of one of the box- 
es: producers of armaments. Before he came back Bertie Wood — kiie Farinans, was crossing this arm of the sewage farm when 
| saw much active service in the retreat from Mons, including he was gently sucked down into it, only a few yards from the 
fe * dele accompanying his Lancers when they were hurled in an old- edge. As the undercarriage sank into the ooze the pupil was 


fashioned cavalry charge against German barbed wire, which 
gave him a pretty poor opinion of the intellect of senior Army 
officers. 

During the War Vickers did very good work. One thing they 
did at Brooklands, actually before War was declared, was to 
produce the first “ gun-bus.” It was a pusher, very much like 
the Farman only cleaner and better built, and it carried a 
machine-gun in front of the passenger's seat in front of the 
pilot. I believe that two or three squadrons of them were used 
in France and were quite useful in ground-strafing. The 
designer of the gun-bus, one Challenger, also invented an 
interrupter gear which allowed a machine-gun to fire through 
the blades of an airscrew without actually hitting them. But he 
faded quietly out of air history. 

One of the characters of the Vickers’ outfit was an instructor 
named Knight. He was a great big burly lad, and immensely 
strong. Once he was starting an engine, by the method usual in 
those days of pulling the airscrew round by hand, as one would 
use the starting handle of a car, when the engine fired 
unexpectedly and he slipped so that one of the blades came 
round and hit him on the head. The airscrew broke but his 
head did not. And I imagine that he is the only [living] example 
of a man who was hit on the head by an airscrew and was not 
killed, or, alternatively, ever broke an airscrew with his head. 

I have remarked earlier that one of the features of Brooklands 
was an arm of the sewage farm which projected into what ought 
to have been part of the fairway. There was also a down- 


draught over the sewage farm, because of the damp soil, and 
unless a machine were flying fairly strongly it was apt to drop 
And that always meant rebuilding the machine. 


into it. One 


thrown out on his face and his hands and knees, almost bridging 
the space between the machine and the edge. Knight calmly 
rose in his seat, put one foot on the pupil's back and lightly 
leapt to the edge of the grass. When reproached for his 
inhumanity he remarked casually: “ Well, I did not see why 
we should both get dirty.” And the pupil was none the worse. 

The Vickers’ chief instructor at Brooklands later was Harold 
Barnwell, a brother of Frank Barnwell, who designed the 
famous Bristol Fighter which did so wonderfully in 1917 and 
1918. The Barnwell brothers had built and hopped and crashed 
a big biplane in Scotland in 1909. 

Harold instructed pupils and tested all the new Vickers’ 
machines. | remember his turning one of their little tractor 
biplane fighters upside down after landing very fast. There he 
was suspended upside down in his shoulder-straps calmly 
waiting for some of us to go and ho!d him so that he could 
release the straps and be let down lightly. He said he wasn't 
going to let the straps go and fall out on his head even though 
the tall was only a matter of inches. 

By the way, before we got to that stage of flying at Brook- 
lands I may say that the test for a Pilot's Certificate by what had 
then become the Royal Aero Club, was that the supplicant-pilot 
had to fly three circuits of no matter what diameter or at what 
height, and then make a landing without breaking anything. | 
remember acting as official observer to George Barnes when he 
did his certificate flight on a Humber copy of a Biériot. I lay 
flat on the ground to make sure that his wheels were clear of the 
grass all the way round the circuit. Try lying on your stomach 
and wriggling round 360 degrees three times non-stop. It is 
good for the digestion. 
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DECEMBER 30, 1960 THE AEROPLANE 
and ASTRONAUTICS 


VICKERS TYPE 139 VIRGINIA X.—Powered by two 580-b.h.p. Napier Lions, the 1930 Virginia heavy bomber had a 
span of 87 ft. 4 in., a length of 62 ft. 4 in., and an all-up weight of 17,600 Ib.; its top speed was 108 m.p.h. 
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Vickers’ 50 Years ... . 


VICKERS TYPE 73 VIKING IV.—Powered by a 360-b.h.p. Rolls-Royce Eagle, the 1921 Viking amphibian for the Argentinian 
Navy had a span of 50 ft., a length of 34 ft. 24 in., and an all-up weight of 5,650 Ib.; its top speed was 100 m.p.h. At the bottom 
is a side view of a French civil Viking with a 450-b.h.p. Napier Lion. 
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Above left, W. J. B. Titcombe, senior design draughtsman (July, Above left, E. A. Mounter, chief technical librarian 
1919); above right, T. C. Parker, M.B.E., general works manager (February, 1919); above right, W. G. Parker, senior 
(August, 1915). foreman, electrics (January, 1918). 


LONG SERVICE 
AT VICKERS—1 


On this and the following page are 
some of those who are still with the 
company, having joined it 40 


years ago 


Photographs copyright “The Acroplane and Astronautics” 


Above left, Miss A. M. Wisbey, telephone switchboard super- 
visor (May, 1916); above right, E. J. Gilbert, M.B.E., assistant 
works manager (January, 1915). 


Below left, M. M. Marshall, tracer-checker (March, 1918); below 
right, W. Montague, fitter-erector (February, 1918). 


Above left, H. E. James, toolmaker (july, 1915); above 
right, H. Lambert, fitter-erector (january, 1918). 


Below left, E. S. Chidsey, senior foreman, carpenters 


ber, 1915); bel ht, A. Clay, fi 
Below left, R. H. Gray, senior designer (May, 1914); below right, (October, 1915); be (August, 1916), ay, ficter assembler 


R. T. Cox, tinsmith (April, 1920). 
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Above left, R. A. Firman, senior design draughtsman (March, 
1909); above right, E. H. C. Tullett, manager, Hurn depot 
(March, 1917). 


Above, left to right, E. A. Harvey, works funds manager (September 1916); J. Steer, 
export packer (May, 1920); E. Holden, senior foreman, stretch forming dept. 
(March, 1918). 


Above, left to right, F. Camm, foreman, machine shop (April, 1917); H. A. Douglas 
fitter-assembler (February, 1917) ; C. M. Smith, timekeeper (October, 1919). 


Above left, A. R. Bullen, chief ordering officer (November, 
1919); above right, S. A. Flack, apprentice instructor (April, 
1920). 


LONG SERVICE 
AT VICKERS—2 


Above, C. V. Smith, senior foreman, 
toolroom (March, 1916). 


Vickers’ stand at the Aero Show at 
Olympia in 1914; the aircraft on 
show is a Gunbus. 
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VICKERS TYPE 266 VINCENT.—Powered by a 650-b.h.p. Bristo! Pegasus, the 1934 Vincent general-purpose military 
biplane had a span of 49 ft., a length of 36 ft. 8 in., and an all-up weight of 8,100 Ib.; its top speed was 142 m.p.h. 


; a ls ec 7 cet No 
- i m = . Eos — t SS -fS =e Sa : ol ec fe 
. Se ra : ; * 7; : ee : 3 ey ee : 5 7 ry < Fl —— | ee as mat eT 
ee; i: < : f ee i 
ar 3 
ce 
{ oa 
2 
' “ 4 
t 
“ ; ~: 
i = “at 
j : Ng 
a; i + . 
| Aiinsg : 
H é e r = ; oy | : 
i ; é 3 . - ; ee | ‘ lor 
- i h i. ; 
; | ——< EN See —— . : 
7 ee aie > ms : ; : = ; k 
’ P we j . | ae pe 
ia =i i Op oe 
; | Ria Y, ' " : 
ba mene sir : ; 1 
; LT : — 4 +4 ‘ 
j pe oe L | * site 
yeast as la 
; ie 
( ; -} 4 
rT: —j}.. 
—— ; Bais 
Roane: (or 
ee? yates 
+ oR 
j oe rl 
cd . 
Ae 
if 
| ye iy } ean 
Er trrmmnntnnerentey tyre: is pf ee tr ~ ' : 17 ¢ a, 
ear st ah ig r rT. a rTTTit) L- £4 fae 
fel 
: ijl i ja thidd} fe 
F : : i} : | 
es ee fe a i : ‘ 
¥ ‘3 +) 4 = a 29 e - i = 
‘ 3 y gE 1 Ens - t 7 & G ~~ i ae 
© Ne ee ‘a ata ee 
/ fe se es a 
Were 
/ ‘ ae ae. 2 
bt ard 
/ 4 + ., Z 
4 J. a rz 
© f ds 
| f a 
hfe fe ‘ett / | Es 
“ . 7 / a ee 
/ a S 
vA | - 
oe / ; * 
i | 3 
a8 | 3 aa a 
i i. ee ror a I. % Eat 
wn Nia” |aeenad a 
és 
i | ; 
4 = aA — = — 4 
' = 4; 
~ — - - s ya | a 
Sy . i ‘ a / H : / “a E. 
" a ae a Z Y | | “f a 
P* « SS > a = ; : a. 1 
* La e/a J a 
a SS by —_ 
a a te * - a } “yy 
me , : 3 by wee 
8 .] . : a 
os 
ce | : 
J ie 
be | ‘ t 7 7 
ee i “ 
; a \ : | | i : \ 
/ P : { ; ; 49 
, “ 


joie 

mae 

at a 
on \, _ 
AS b — 
a 
8 The 


THE AEROPLANE 
and ASTRONAUTICS 


The Fighting Services 


Coastal Command S.A.S.0. 


IR COMMODORE K. V. GARSIDE, D.F.C., is to become 

Senior Air Staff Officer, Coastal Command, on Jan. 1, with 
the acting rank of Air Vice-Marshal, in succession to Air Vice- 
Marshal W. E. Oulton, C.B. C.B.E., D.S.O., D.F.C., who is 
retiring from the Service at his own request. 

Between 1952-54 Air Cdre. Garside served on staff duties with 
the Supreme Allied Commander Atlantic at Norfolk, Virginia 
He then returned to the United Kingdom to serve successively 
as officer commanding R.A.F. Topcliffe, Senior Air Staff Officer, 
Headquarters No. 19 Group, Coastal Command, and A.O.C., 
Maritime Headquarters, Chatham, before joining Allied Forces 
Central Europe as Deputy Chief of Staff (Logistics and Admini- 
stration) in August, 1958. He then became Director of Quarter- 
ing at the Air Ministry. 


Death of an Airfield 


OLLOWING in the footsteps of many other well-known 

World War Two fighter stations flying has now ceased at 
R.A.F. Debden. It is a little more than 23 years since No. 87 
Squadron, equipped with Hawker Furies, moved in to become 
the first flying unit in this quiet corner of North West Essex. 

Although the airfield has a comparatively short history it 
is nevertheless one worth noting. At the outbreak of war two 
Hurricane squadrons, Nos. 85 and 87, and the Blenheims of 
No. 29 Squadron formed the station's contribution towards the 
Air Defence of Great Britain. As a sector station during those 
four vital months in 1940, August to November, the Hurricanes. 
Blenheims, Beaufighters and Defiants operating from the air- 
field claimed 110 enemy aircraft destroyed, 33 probables and 
60 damaged for the loss of 33 aircraft and only 11 aircrew. 

In April, 1941, Debden became “ home ™ to the first of the 
American Eagle Squadrons, No. 71, and when joined in 
September, 1942 by its two sister squadrons, Nos. 121 and 133, 
all three were transferred to the U.S.A.A.F. During March, 
1943, these Squadrons exchanged their Spitfires (somewhat 
reluctantly it is understood) for the P-47 Thunderbolt and 
shortly afterwards the station was officially handed over to 
the U.S. 8th Air Force becoming part of the 65th Fighter 
Wing of the 2nd Air Division. It was the task of the ex-Eagle 
Squadrons to act as long-range escorts to the American daylight 
bombing raids and on Jly. 28, 1943, they provided the first 
fighter escort to cross the German border in operations from 
England and later, when the Thunderbolts had been superseded 
by P-S1 Mustangs, they gave cover to the first B-17 Fortress 
raid on Berlin. 

With the end of the War and its handing back to the R.A.F. 
in September, 1945, Debden became the Empire Radio School 
and flying rather naturally became of secondary importance. 
However, the school’s demonstration aircraft, a Halifax named 
Mercury, and later a Lincoln—Mercury Il—made many over- 
seas goodwill tours until the latter was relegated to a ground 
demonstration aircraft in 1950. With the disbandment of 
the Empire Radio School in 1949 and the formation of the 
Signals Division of the R.A.F. Technical College, the Technical 
Training Command Major Servicing Unit moved to Debden 
and this was followed later by the Command Instrument Rating 
Flight. These two units kept the airfield busy right up until 
recent months along with No. 651 Light Aircraft Squadron 
of the Army Air Corps whose Austers and Skeeters were a 
familiar sight in local skies from 1957 until March of this year. 
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On Sept. 7 last the station once more changed hands, this 
time to become the R.A.F. Police Depot and, under the com- 
mand of Gp. Capt. S. N. Kettle, O.B.E., it is now actively 
engaged in this rdle. Undoubtedly one of the major factors 
which has brought about the closure of the airfield is the 
congested air-space in this part of East Anglia. All that one 
can hope for is that perhaps one day it will be given a new 
lease of life and become its former self—R. S. HANKIN 


Director of Aircraft Engineering 

ROUP CAPTAIN S. W. LANE, C.B.E., who, since last 

August, has been with the Ministry of Aviation as Chief 
Aircraft Supplies Liaison Officer, recently became Director of 
Aircraft Engineering at the Air Ministry with the acting rank 
of Air Commodore. 

Joining the Service in 1926 as an aircraft apprentice at Halton, 
he was trained as an aero-engine fitter and in June, 1940, was 
commissioned in the Technical Branch. He took the 1947 
course at the Joint Services Staff College, joined Air Command 
Far East in 1948, and from September. 1951, spent 24 years 
on the Directing Staff at the R.A.F. Staff College, Bracknell. 
In August, 1953, he took command of No. 49 Maintenance 
Unit at Colerne. He was appointed Senior Technical Staff 
Officer at Headquarters, No. 41 (Maintenance) Group, in 1955. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 

ments: 

Air Ministry: Weg. Cdr. G. S. Fry. D.F.C.. and Weg. Cdr 
D. P. J. Smith, D.F.C., to the Department of the Chief of thi 
Air Staff: Wg. Cdr. J. H. C. Russell to the Department of the Air 
Member for Personnel; Wg. Cdr. L. Cottingham, D.F.C., Wg. Cdr 
F. Walker, M.B.E., and Sqn. Ldr. N. E. Wilkins, D.F.C., with 
acting rank of Wg. Cdr., to the Department of the Air Member 
for Supply and Organization. 


Fighter Command: Wg. Cdr. W. L. Green. D.F.C.. to the School 
of Land-Air Warfare for transport support duties; Sqn. Ldr. D. O 
Luke to R.A.F. Leuchars to command No. 151 Squadron, with 
acting rank of Wg. Cdr. 


Coastal Command: Wg. Cdr. R. T. W. Evans, M.B.E., to Head- 
quarters as Command Armament Officer. 


Flying Training Command: Weg. Cdr. J. D. Thirlwell, O.B-E.. 
D.F.C., to the R.A.F. Flying College, Manby, as Assistant Com- 
mandant, with acting rank of Gp. Capt.: Wg. Cdr. R. F. Starnes, 
D.F.C., to the R.A.F. Staff College. Bracknell, for directing staff 
duties; Wg. Cdr. B. A. Colvin to R.A.F. Tern Hill to command 
the Administrative Wing; Wg. Cdr. A. F. Clegg to R.A.F. Cranwell 
as Senior Dental Officer. 


Technical Training Command: We. Cdr. H. Mundy to Head- 
quarters, Provost and Security Services, as Assistant Provost Marshal 
(Operations); Wg. Cdr. D. J. McKechnie to R.A.F. Uxbridge as 
Senior Dental Officer. 


R.A.F. Germany: Gp. Capt. M. C. Dutt to R.A.F. Hospital. 
Wegberg, as specialist in dental surgery; Wg. Cdr. P. N. Farlow 
to Headquarters for organization duties, 


Other Appointments: Sqn. Ldr. J. C. Marmion, O.B.E., to the 
British Defence Staff, Washington, with acting rank of Weg. Cdr. 


More Service News 
No. 38 Group Reunion.—The 15th annual general meeting and 
reunion dinner of the No. 38 Group Old Comrades Association 
will be held at the Victoria Hotel, Buckingham Palace Road. 
London, S.W.1, on Mar, 11 at 18.30 hrs. Tickets, price £1 each, 
may be obtained from the Hon. Sec., Mrs. L. C. Rendall, Bailey's 
Hotel, Gloucester Road, S.W.7. 


AUSTRALIAN BELLS.—One of 
the 11 new Bell 47G-2s belonging 
to the recently formed No. 16 
Australian Army Light Aircraft 
Squadron is seen here piloted by 
the commanding officer, Wg. Cdr. 
| K. V. Robertson, D.F.C., A.F.C., 
s R.A.A.F. Based at Amberley, the 

a4 Squadron came into existence on 

i Dec. 1 following the disbandment 
of No.16A.0.P. Flight at Canberra. 
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Co. Ltd., Aviation Division, Foieshill, Coventry 
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The d-mac Data Reduction Equipment 
installation illustrated was supplied for 
analysis of flight trials of the new Vickers 
“ Vanguard ” airliner. 


d-mac TRACE ANALYSIS EQUIPMENT for the | 
reduction of Analogue data recorded on paper or | 
film by Oscillographs, Recorders, etc., allows one | 
operator to do the work of many in much less time. | 


This comprehensive equipment enables traces of all 
widths up to 13 in. to be measured. The resultant 
information may thereafter be shown on a tabulated 
list, punched tape, or a graph may be drawn directly i 

with different scales or non-linear corrections applied. Dobbie Mcinnes 

lf required, a graph may be plotted from a keyboard (ELECTRONICS) LIMITED. 

or punched tape input. Installations can be designed se 

to meet any particular problem and need not be as 55 Kelvin Avenue, Hillington, Glasgow. HALfway 3364 


comprehensive as that illustrated in this advertisement. 4 The Mount, Guildford, Surrey. GUlldford 66385 
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the preparations and _ the 


TAYLOR discusses 


operational and training 
techniques developed by 


K.L.M. for the DC-8. 


OBODY inside, or outside, the aviation business 

imagines that new aircraft fleets are ordered and operated 
without a great deal of prior planning. But not everyone may 
realize quite how soon the thinking must start, or how thorough 
this thinking and planning must be when the re-equipment 
programme involves major changes in operational techniques 
nd especially when commercial survival and success are at 
stake 

K.L.M. ordered eight DC-8s in November. 
increased the number to 12—five of the total to be turbofan 
variants for delivery a year later than the initial series—in 
May. 1959. Serious work on turbojet operational problems had 
started in the autumn of 1953 and selected aircraft captains 
were already taking part in this work during 1954 

This “* paper jet ~ programme, begun as a series of studies for 
the assessment of regularity on North Atlantic flights, eventually 
became a valuable means of training and indoctrination as well 
as an investigation of potentialities. The performance figures 
used were initially those for the Comet 3; later they were for 
the Douglas projects as estimates began to become available. 
Bypass and turbofan engine prospects were being studied before 
the end of 1958 and the turbofan version of the DC-8 was 
ordered as soon as this variant was offered by Douglas. 

It was in 1958, too, that K.L.M. started to make use of a 
computer for the production of detailed performance tables. A 
complete set of these cruise tables—a vast work from which 
simplified curves are drawn for use by the flight crews—would 
involve some I-14 man-years if worked “ by hand,” but they 
can be turned out by K.L.M.’s 1.B.M. 705 computer in about 
three hours. Speed of computation was particularly important 
in the case of the DC-&. for which finally revised performance 
figures were available for the long-haul version only a few 
weeks before the first delivery to K.L.M. 

Thanks to thorough pre-planning and training the DC-8s 
were able to start at very reasonably high utilization levels from 
the first month of operation. The figure rose from 64 hr. per 
day in May/June (the first month) to rather better than 10 hr. 
in July and August. Only three others among 12 DC-8 
operators recorded a higher figure during the first month, and 
10 hr. per day is getting well along towards the 4,000 hr. per 
annum which is the minimum target to be aimed at with modern 
big-capacity turbojets which probably cost something like £1 
each for every minute spent on the ground. 

This good initial utilization was possible because of an 
adequate team of fully trained engineers and flight crews. 
K.L.M. had 114 trained engineers—many of whom had been on 
1 maintenance course at Douglas—-when the DC-8 entered 
service and there had been good co-operation from other DC-8 
operators when coping with initial introduction and teething- 
trouble problems. A nucleus of four captains and four flight 
engineers was trained at Douglas; thereafter the training pro- 
gramme has been continued at Schiphol. 


even 


1955, 


and 


Pilot Indoctrination 

Flight-crew preparations for the turbojets started during 1954, 
when, as already explained, selected captains were brought in 
on the “ paper jet” studies. Developing from a flight-planning 
exercise, the studies became a valuable means of pilot con- 
ditioning and indoctrination; they continued until 1959 and all 
K.L.M.’s captains eventually played a part in this work. 

The pilot would be asked to prepare a flight plan based on, 
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say, a month-old weather forecast for the North Atlantic 
crossing. Then the actual weather and winds over the chosen 
track and altitudes of the flight, with the known terminal and 
alternate conditions, would be provided piecemeal as these 
would normally have become available to the pilot during a 
crossing, and he would be left to reach his own conclusions 
and to make his own decisions. Similarly, engine or pressuriza- 
t.on failures might sometimes be assumed at a certain stage in 
the flight and new decisions would need to be made quickly 
on a basis of the changed flight conditions. 

No doubt one or two of the “ paper aeroplanes” were lost 
during these operations, but the experience will have been 
invaluable. When the time came for real-life flight-planning 
and operations, the trainees were already thinking in the way 
in which a turbojet pilot must think—always, so far as possible, 
a jump ahead of prospective events 

This same habit of constant anticipation applies, in a 
different way, to the physical handling of the turbojet. Although 
the DC-8 may be, as its pilots say, both pleasant to fly and 
without any inherently difficult qualities unless it is roughly 
treated, it is, nevertheless, a heavy, swept-wing turbojet and 
must be handled accordingly. Pilots are encouraged to forget 
everything they have previously learned and to remember that 
success depends on rapid-fire, predetermined action during 
take-off and initial climb, and on really accurate flying, with 
absolute speed control, during circuit, approach and flare-out. 


Changes in Technique 

The fundamental difference between the old and the new 
techniques might be explained by saying that the turbojet is 
handled on the approach with a constant attitude but variable 
thrust, whereas the big propeller-driven aeroplanes are usually 
flown with a constant thrust but a variable attitude. The 
turbojet, in fact, takes the pilot back to the earlier era when 
he was in immediate and sole charge of the power and trim 
a situation which (when speed must be controlled to within a 
couple of knots or less, and when thrust does not immediately 
produce dividends in the way of lift and acceleration) puts the 
pilot on his mettle. This, perhaps, is one of the unspoken 
reasons why the big turbojets are liked by flight crews. 

Even on the first local training flight the operation of the 
turbojet must—because of its high performance and by the 
nature of the existing A.T.C. environment—be handled briskly 
and professionally. Gone are the days when it was possible 
to loiter on the apron or at the end of the runway for a 
conversational run through the drills and plans; and, once 
rolling, the turbojet leaves its pilot no time for second thoughts. 

Apart from the earlier “ paper jet” studies and 170 hours’ 
technical instruction (including work on flight techniques and 
flight planning) the K.L.M. trainee captain will have completed 
a 25-hour jet indoctrination course on turbine engine and aero- 
dynamic fundamentals and 36 hours in the simulator before 
he walks out across the apron for his first instructional flight 
in the DC-8. Unless he has previously been line-flying DC-7Cs 
or Viscount 803s (both of which carry the equipment) he will 
also have been given a 15-hour indoctrination and simulator 
course on the Sperry Integrated Instrument System. 

So he will be fairly well briefed and the first flight is likely 
to be a professionally planned and competently executed 
operation. Even so, he will afterwards put in some 14-15 hours 
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of local flying at all levels, including 40-50 take-offs and 
iandings, before he obtains his type rating and is ready for route 
experience 

Although the load on the flight crew of a turbojet is fairly 
heavy and constant, the K.L.M. instructors are careful to see 
that the ab initio pupils (if experienced line pilots can be so 
described) are not pressed too hard in the early stages of 
training. Such pressure during, for instance, initial flight-deck 
familiarization in the DC-8 simulator, might harass and even 
frighten the newcomer. He is, therefore, left to find his own 
way about until such a time as he is thoroughly accustomed to 
the drill. Necessary pressure is then gradually applied so that 
the prospective DC-8 pilot gets into the habit of making quick 
and clear decisions in advance of the event and of taking calm 
and correct action. When working in the navigational trainer 
classroom, for instance, the procedures are steadily accelerated 
and the clock is physically speeded up. 

The checks which are given later to line captains every two 
months on the simulator are especially intensive. Over a 
four-hour period the pilots (changing réles from captain to first 
officer and back again) are given a succession of problems. 
emergency situations and synthetic failures of all kinds 

So far, the K.L.M. instructors seem to have found no 
noticeable difference in the performance of pilots of different 
ages. No doubt some of the older pilots find the work harder, 
but enjoy the compensating advantage of greater experience 
The primary requirement for the turbojet pilot is mental 
flexibility 

Apart from the problems posed by the need. with a relatively 
small fleet, to fit flight training into the pattern of normal 
operations and maintenance, there are inevitable local 
difficulties when using a busy airport such as Schiphol—which 
has, too, its community relations difficulties in terms of jet noise 
at night It is possible to use Groningen for touch-and-go 
landings, but not, with its short runway, for actual take-offs and 
landings. Ideally, flight training would best be completed at a 
distant airport such as Stockholm’s Arlanda, which is well away 
from built-up areas and not too busy, but such a plan would 
cause the aircraft to be out of line service for several days 
and this is not often possible. 

Flight training is. from the start, worked on a line discipline 
basis. Not only is this necessary for indoctrination reasons, but 
it the only practical system when every flight with a big 
turbojet is. in fact, a full-scale operation in a natural A.T.C 
irway environment 

K.L.M. now has five synthetic trainers. Four of them are 
simulators—for the DC-8, the Electra, the DC-7C (which 
averaging 16 hr. a day utilization and has now completed more 
than 21,000 hr.) and the Viscount—and the fifth is laid out for 
general procedural practice and training in navigation, pattern- 
flying and let-downs for different areas and airports. 

The deadly serious business of training is lightened by the 
use of an ingenious and pointful set of names for each. The 
DC-7C and Electra fleets are named respectively after seas 
and heavenly bodies; what more fitting names for the associated 
simulators could there be than “Dry Sea™ and “ Terra’? 
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The DC-8 is named * Baron von Miinchhausen” (who told 
very tall travellers’ tales without actually going anywhere) 


the Viscount is named “* Van Speyk ™ (after the Dutch admiral 
who said, when told to surrender, that he would “rather go 
up in the air” and put a match to the ship’s powder magazine); 
and the procedural trainer is simply “ Lokeend,” or “* Decoy 
Duck.” 

Operational Methods 

K.L.M.’s operations department has developed an interesting 
type of working flight-plan which is an ingenious combination 
of graphical and tabular presentation. The main part of the 
single sheet consists of an easily translated plot of estimated 
progress and expected fuel consumption based on co-ordinates 
of fuel/flight-time and distance and including a detailed plot 
of alternate, reserve and holding fuel. On this chart the actual 
(* howgozit”) results can be re-plotted and the lines extended 
to give the reserve and alternate fuel situation at any moment 
during the flight 

At the foot of the sheet is a detailed tabulated flight-plan 
related to the graph and on the left is space for appropriate 
performance curves. The graphical part of the plan is normally 
used and amended by the navigator, while the tabulation is 
kept by the captain. The standard flight-deck crew of 
K.L.M. DC-8 on the North Atlantic consists of two pilots 
a pilot/navigator and a flight engineer (usually accompanied 
by a supernumerary) 

For long-haul turbojet operations the fuel reserves may seem 
to be small as a proportion of the total carried—and small. 
too, in terms of airborne time--by comparison with those to 
which pilots were accustomed in the piston-engined era. But 
the turbojets are operated to a much more accurate flight pro- 
gramme and the reserves will be properly used. 

On the North Atlantic service the take-off fuel includes 4 
for contingencies, and allowances for 20 min. holding over 
destination, for diversion to the selected alternate and for two 
approaches there; beyond this there is a specified minimum 
amount in the tanks upon landing, which is, in effect. a final 
emergency reserve. If payload permits. an additional amount 
of 3,000 kg. (+ 4 hour) “ regularity reserve is carried. The 
holding fuel and the “fuel over alternate will amount to 
the equivalent of about an hour's flying—but the point is 
that the turbojet captain will just not get himself into a position 
in which these reserves are really needed. The extra “* regularity 
fuel.” which is carried if payload permits, does just what its 
name implies by allowing longer holding over destination to 
await, for instance. a weather improvement. 

The DC-8 is a heavily loaded, high-speed, swept-wing aircraft 
and K.L.M. does not pretend that it has overall characterstics 
other than those associated with this formula. But its handling. 
especially on the approach, is good and divergent Dutch roll 
has to be actively demonstrated by the rough use of the con- 
trols. The leading-edge slots (inboard of the wing-pylon 
intersections and covered by doors in normal cruising flight) 
help to give a lower take-off rotation speed and better low- 
speed characteristics generally—but the principal reasons for 
the good handling in the circuit and on the approach seem 
to be the relatively modest sweep-back, coupled with the 


The cockpit of the DC-8 is not 
only tidy, but relatively simple 
by earlier transport aircraft 
standards. Nevertheless, 
K.L.M.’s turbojet pilots com- 
plete 36 hours in a DC-8 
simulator before starting on 
base training. 
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Three of K.L.M.’s initial batch of seven DC-8s can be seen in this view of the busy apron at Schiphol Airport, Amsterdam. 


inverted aerofoil philosophy of the wing design. which 
causes the centre-section to stall early, and good fin efectiveness 
The DC-8 is probably the only high-speed aircraft for which 
there has, at least so far, been no requirement for the use of 
vortex generators 

The ultimate range payload performance of the current long- 
haul DC-8 is down on guarantees, but this does not appeat 
to have affected K.L.M.’s operations to any appreciable extent. 
Modification to the leading edge. involving a 4 
chord (see our issue of Nov. 25), will reduce the 
mprove the range by 

The five additional turbofan aircraft could have had this 
change incorporated before delivery at the cost of a two-month 


increase in 
drag and 


The DC-8 simulator seen here is one of five synthetic trainers 
used by K.L.M Four are ‘“‘type’’ trainers; the fifth is 
used for general navigation and procedural work. 


K.L.M. prefers to have these 
1961) and will undertake the modifications in its own 
shops during the 1961-62 winter period The 
first three of the initial batch of seven aircraft were delivered 
without the inner leading edge fuel tanks and with JT4A-3 
powerplants. K.L.M. completed the modifications to these 
iircraft and will also do the work on the wing structure and 
undercarriage of all seven aircraft to permit the weight to be 
ncreased trom the present 310.000 Ib. to 315,000 Ib 

By prior arrangement, the JT4A-3 powerplants (15,800 Ib. s.t.) 
n the early series of aircraft have now been replaced by 
1T4A-9s (16.800 Ib.) and two JT4A-11s (17.500 Ib.) are already 
installed and flying as part of a programme involving the 
re-engining of the initial fleet of seven to the -11 standard with 


delay sircraft on time (from 


May, 


engineering 


consequently usetui 
power, 

The five turbofan DC-8s (with JT3D-1s of 
will offer an overall reduction of fuel consumption of 7% with 
12.000 Ib. more payload, or an overall reduction of 14% with 
present payload. These Series 50s will be used primarily for 
the long-haul Polar (Amsterdam-Ancherage-Tokyo-Biak) and 
mid-Atlantic (Amsterdam-Lisbon-Curagao) services. According 
to fleet availability they will also be used on the North Atlantic 
run—-and specifically, no doubt, when weather conditions 
demand the best possible range/payload performance 

The Series 30s started their operating life on the North 
Atlantic service last May and, as the fleet and crew strengths 
were built up, were introduced successively on the east-about 
Tokyo run (Nov. 15) and on the service to Biak and Sydney 
(Nov. 18): they are due to start to operate to Singapore on 
Jan. 9 

Operating techniques with the turbofan Series 50s will not 
be appreciably unlike those for the Series 30 and the cruising 
performance will be similar. On _ take-off, because of the 
increased drag of the bigger turbofan pods and the higher 
thrust, the minimum control speed will aimost certainly be 
increased, with changes in V,;, Ve and Vy» values. It will be 
interesting to see whether the computers of the standard DC-8 
simulator can be re-programmed so that Series 30 or 50 
perforn.ance and characteristics can be made available at the 
flick of a switch 

The changing pattern of passenger demand is shown by the 
economy/first-class seating ratio for K.L.M.’s DC-8s. This 
vear the layout was arranged, on the North Atlantic service. 
for 93 economy-class and 24 first-class passengers. In 1961 
the ratio will be changed to 96/20 and during the peak travel 
season it will be 108/16 

There are a number of important 
nection with the DC-8 operations. A computer designed to feed 
Doppler-derived co-ordinates into the auto-pilot system has 
been under test in a DC-7C and is now installed in the DC-8. 
A T.C. transponders have now been fitted in four of the DC-8s 
A full flight-recorder system is on trial ijn co-operation with 
the Netherlands aeronautical research institute and the first 
meteorological teleprinter receiver will be fitted shortly. 

The future? K.L.M. has a supersonic transport study group 
and will be well prepared for the next major re-equipment 
decision—though, like the majority of airlines, it will no doubt 
continue to hope that this decision can be delayed for as long 
iS possible 

A less distant prospect may be the introduction of turbofan 
DC-8 freighters on the North Atlantic and other heavy-traffic 
long-haul routes. The use of such an aircraft for specialized 
freight work makes sense in the case of an operator which 
ilready has a fleet of similar passenger-carrying aircraft. The 
turbofan freighter may not, as such, be more economical to 
operate than a propeller-driven aircraft with a similar capacity 

but it is likely to be so when crew training and engineering 
costs are taken into account 

Such a high-speed freighter has one outstanding advantage 
so far as the North Atlantic is concerned: it can make the 
return trip and be serviced and turned round within a 24-hour 
period. There will be no lost half-days, and a high utilization 
will be possible within the framework of the conventional 
timings for load availability and delivery 


cruising as well as take-off 


increases 


18,000 Ib. s.t.) 


detail developments in con- 
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LTHOUGH the time-honoured division in rocket pro- 

pellents is between solids and liquids, at the present 
moment a further division is becoming apparent. This separates 
the liquid propellents into groups: those which, at room condi- 
tions, are “normally liquid ™ (give or take a little) as distinct 
from those which are “normally gas” at room conditions 
(fugitive or cryogenic in the liquid phase). 

Separate compounds of the “normally liquid” group are 
described as “ storable propellents.” The title is rather pseu- 
donymic in that the definition ignores problems of human 
hazard. corrosion and catalysis. 


MACH Ne 


RANGE 1S MILES 


WARHEAL 


TT 


PECIFIC IMPULSE LB SEC LB 


Fig. 1. Cruise vehicle size/performance. 


Right throughout the rocket field there exists real boundaries 
to use because of operational limitations of both solid and 
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Storable Propellents 


By Dennis Carton and R. W. Stutehbury * 


propulsion system impervious to the heating problem would 
be a boon, 

An obvious solution to the problem is to remove the weapon 
from the heat source by enclosing it within the carrier aircraft. 
But with increasing flight Mach numbers and cruise duration 
the solution is of limited application. Now, not only is the 
heating a problem but with enclosure within the carrier vehicle, 
propellent density also becomes an important factor. 

The importance of specific impulse, and its effect on weapon 
size. and the reflection back onto the carrier is shown in Figure 
1. Here a ratio of initial mass to “ payload” mass is,plotted 
against specific impulse for various cruise Mach numbers and 
ranges. This shows how weapon size increases considerably 
with speed. and how this effect can be reduced by raising the 
specific impulse. 


Surface-launched Tactical Weapons 

There is a range of problems here in many ways analagous 
to the airborne weapon problem, but with different require 
ments. The reliability and performance of solid propellent 
boosters, and sustainers are detrimentally affected by exposing 
them to the vagaries of climatic temperature across the Earth 
The possibility of manufacturing a system which after leaving 
the factory would have a constant reliability and performance 
from the Indus to the Andes obviously has considerable 
attraction. 


Ground-launched Strategic Weapons 

Part of the United States policy deterrent theory requires 
that some of the ICBM group should be available for launch 
on demand with a count-down reduced to a severe minimum 
This involves the need for the weapon to stand “ loaded” with 
propellent during a stand-by period. 


cryogenic propellents. In the discussion that follows JEL 100 200 250" OXIDANT | 
operational problems highlighting their variety are examined, Z v + : 
some of which may be eased by the use of “storable 33) y 1 Da se 
propellents.” It is necessary to emphasize that, because of the 258 ; q SEMA 
wide variety of the boundaries that exist. there is no one ideal, HYDROCARBON - { a 
or even best, “ storable propellent ” combination. a : 4 ts oo 
i 266 NI HTP 
Weapon Propulsion + — 
In the case of supersonic weapon-carrying aircraft. continuous ae 4. id oe 
exposure to the flight environment leads to severe problems. saat 269 t t | CTF 
Solid propellent motors do not take kindly to being steadily ig 272 { { sae 
heated from the case inward. { — 
With small, low-cost. air-to-air weapons the saturation us . DNTC 
technique can also be allowed to absorb a further source of 277 y { HTP 
unreliability due to this aerodynamic heating. But with quality 4 4 
weapons. where reliability needs to be kept high. a weapon HYDRAZINE 277 SS { 1 RENA 
279 { f4 CTF | 
TABLE |. STORABLE PROPELLENTS : PROPERTIES 283 ‘ t | DONT | 
. 4}. 
| i. 100 200 250 
| | c 
— 
| 3 Table 2. Mass flow specific impulse (Ibs. sec./Ib.) Isentropic per- 
Freezing) Boiling | Density) Toxicity | Corrosiveness | >, formance, frozen equilibrium for Pe=1000 Ib./in? and Pe=14.7 
Point Point Ib/fe? | | Swe . : 
c ec | 8S (derived from Rocketdyne Chart 505-X) 
| Of 
| £U 
Pe es NLA At the present time this is producing a * storable propellent ” 
Final = demand which cannot yet be met (at 5,000 miles + range) by 
Hydrocarbon ~40 +270| 49 Mild Nil Nil solid propellents. This demand is probably transient and wil! 
U.D.M.H 37 a i a Py Steel O.K Nil be satisfied by one of the large solid propellent ICBMs nearing 
Hydrazine 2 114 63 Very Bad | Stainless O.K Fair Aspe -. cei istege ae ¢ ae apie 
HTP -6 | +148} 89 | Nil * Aluminium or | Good the end of its development phase in the United States. 


| | | Stainless O.K 
RENA 56 61 7 «| Bad | Aluminium or Nil 
| | Stainless O.K 


D.N.T.O —11 21 89 Very Bad |Ory—Steel O.K Nii 
Wet—Bad 
C.T.F — 83 +11 115 Very Bad Very Bad with Ni 
| Organics 


* H.T.P. is non-toxic, but contact with skin (particularly eyes) causes strong 
irritation and blistering 


Approx. CH, D.Eng.R.D. 2495 


Hydrocarbon 
(Fuel: Rocket engines : Kerosene type) 
U.D.M.H (CHs)2 NNHe Unsymmetrical dimethy!-hydrazine 
Hydrazine N:H. 
HTP High Test Peroxide (in these tables 95°, HzO: 
(Hydrogen peroxide) with water) 
RFENA. Red Fuming Nitric Acid (in these tables 85°, HNO; 
+ NO) 
DONT.O N,O. : Dinitrogen tetroxide (also Nitrogen Tetroxide) 
C.TF. CIF, : Chlorine trifluoride 


Satellite Applications 


Multi-stage launchers for satellites and other payloads do 
not call for replacement of first-stage liquid oxygen/kerosene 
propulsion. However, short storage times for second or third 
stages may produce a “storable propellent” application. The 
final selection of a propellent combination for a second stage 
would depend considerably on propellent performance, to a 
lesser degree on propellent density, and very largely on 
reliability 

Table | lists the “storable propellents,” and some of thei: 
properties, in particular those which have an effect on their 


storability. Only three fuels are offered. and four oxidants 
All of these have been in use in the United States, but only 
* Department of Aircraft Propulsion, College of Aeronautics, Cranfield 
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kerosene, H.T.P. and R.F.N.A. have received any public acclaim 
in the U.K. Kerosene is the cheapest fuel by a factor of 10, 
and R.F.N.A. is the cheapest oxidant by a factor of 3 to 
D.N.T.O. and 6 to H.T.P 

Table 2 lists the performances of the “ storables ~ in terms 
of mass-flow-rate specific impulse. This shows—on the fuel 
side—an interesting regularity and indicates the cost of achiev- 
ing high specific impulse. In spite of the small gain—of only 
32 units—from worst to best. reference back to Figure 1 will 
indicate the size/performance sensitivity experienced with 
cruise vehicles 

Table 3 lists the volume flow rate specific impulse in 
Ib. sec/0.01 cu. ft. units. In this, the order of Table 2 is lost, 
except that chlorine trifluoride now shows an overwhelming 
advantage over all the other oxidants. This is the more remark- 
able as C.T.F./hydrocarbon had the poorest performance on 
Table 2. 

Actually, Tables 2 and 3 together underline a difficulty- 
just how important is propellent density? On certain occasions 
it is of equal effect with specific impulse, but more normally 
there is a rather complicated relationship involving vehicle size 
and duty 

A number of interesting applications of propulsion exist 
where storage times of days, months, or even years may be 
required. An example of a “ storable propellent” job with a 
short storage time will be the landing of instrument packages 
fairly gently on the surface of the Moon (Ref. 1) 

More extended storage times may arise for satellites which 
require a close control of both orbit and attitude over perhaps 
a period of a year An example is to be found in Hilton’s 
communication satellite (Ref. 2) 
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Table 3. Volume flow specific impulse (Ib. sec./cu. ft.). lsentropic 
performance, frozen equilibrium for P-=1,000Ib./in? and Pe =14.7 
(derived from Rocketdyne Chart 505-X). 


References 
(1) Gatland, K. W., “The Robot Explorers,” Spaceflight, 
July, 1960, 
(2) Hilton, W. F “A Projected Communications Satellite,” 


THe AEROPLANE AND ASTRONAUTICS, Aug. 12, 1960, pp. 182-184, 


Bomare News 


LTHOUGH deliveries of production-model Boeing IM-99B 

Bomares to the U.S.A.F. have now begun, several hundred 
of the earlier IM-99As remain to be built. On a recent visit 
to the Missile Production Center in Seattle, we saw both types 
undergoing assembly and testing. 

Most significant of the differences between the Bomarc A and 
Bomarc B is the change from an Aerojet General LR5S9-AJ-13 
liquid-fuel rocket booster in the afterbody to a Thiokol 
Chemical Corp. solid propellent booster. This change, and a 
small increase in length, allows Bomare B to carry more fuel 
(80 octane petrol) for its externally mounted Marquardt ram- 
jets and doubles the operational range. Another change is 
from the batteries in the A to a liquid-fuel powerplant in the 
B as a source of power for the electronics 

Final assembly and testing occupies one of the two 800-ft. 
long buildings of the Missile Production Center, which Boeing 
has occupied for the past two years. Since there is no equip- 
ment or system redundancy of any kind in the Bomarc, testing 
naturally occupies a major place throughout the assembly 
sequence, and is broken down into a number of distinct phases 

At the earliest level, tests are conducted on individual com- 
ponents—resistors, switches, valves and so on. Sub-assemblies 
which, when incorporated in the finished missile, are difficult 
of access. are tested next, the following stage being tests on 
major assemblies, including the electronic packages and 
hydraulic power pack, 

The penultimate stage of testing checks out the missile’s 
systems, including the electronic target seeker (three components 
checked together), the hydraulics, pneumatics, mechanical 
systems and boost system. Finally comes the test of the total 
missile, in which it is functioned as a single entity for the first 
time. 

For this functional check-out (FCO) a set of equipment has 
been developed which will carry out the 147 test steps auto- 
matically in sequence, or under manual control. The missile 
is cradled on an air-cushion for this testing and is allowed 
to tilt and roll within limits to check the functioning of the 
controls 

The FCO equipment is self-checking for the first 42 steps 
of the test, which are concerned with such items as signal 
generation and power levels. Thereafter, the test is principally 
concerned with the missile’s response to command signals for 
roll, pitch and yaw movements and the working of the flight 
instruments 

On average, 10 to 12 trials are needed for each missile before 
a Satisfactory test result is obtained. Similar FCO equipment 


First production Model B Bomarc is rolled out from the 
Boeing factory in Seattle, Washington 


is maintained at Bomarc bases and can be taken to the shelters 
for in situ testing; at regular intervals, Bomarcs are returned 
to Boeing for a complete strip and overhaul. 

Production rates of both the A and the B are adjusted to 
suit base availability. IM-99As are operational at five bases 
in the north-east U.S., and new bases will be established for 
the B model, which has recently been reinstated as a full pro- 
duction type after an earlier cut-back in procurement. 

Bases for IM-99Bs are also being built by the Canadian 
Government in Ontario and Quebec. Canadair, Ltd., is now 
building all wings and ailerons for Bomarcs, whether destined 
for the U.S.A.F. or the R.C.A.F.—F.G.s 
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lonosphere Satellite 5-51 


EADLINES in the national Press on Dec. 16 may have given 

the impression that this country was at last moving into 
high gear in satellite development. A typical headline ran: 
“ British Satellite Launching in One Year.” In fact, the news 
was no more than that formal agreement had been reached 
to launch some 20 |b. of British-built research instruments in 
an American-engineered satellite, to be launched in the United 
States by an American launching vehicle. Details of the 
arrangements will long have been familiar to readers of this 
journal! 

The first U.K./U.S. satellite, known officially as lonosphere 
Satellite S-S1. is scheduled to be launched from the NASA test 
site at Wallops Island, Virginia, by means of a four-stage 
Chance Vought Scout. Construction and testing of prototypes 
sy are under way and will be followed in due course by th 

a construction and testing of flight models. 

; ’i Spin-stabilized, the satellite will be roughly spherical, nearly 
Ne 24 in. diameter, with four telemetry antenne transmitting in the 
: 136-137 Me/s. band. It will have facilities for tape-storing 
information in orbit. One command centre for receiving data 
q trom the satellite will be at the Radio Research Station, Slough. 
Bucks 

4 Several watts of electrical power will be generated by four 
; solar-cell “ paddles” extending from the satellite after the 
a fashion of those used in the solar probe Pioneer V: these will 
: recharge chemical batteries. The satellite is intended to remain 
in working order for a year, whereupon its radio transmitter 
will be switched off clear the waveband for further 
experiments 

Satellite casing, telemetry system, tape-recorder, and power 
supplies, are all of American design and construction. Scientific 
instruments designed and made in Great Britain by various 
university departments, in conjunction with certain elements of 


ec 


lo 


the electronics industry, are being mounted in appropriate 
positions in the satellite. The experiments themselves were 
described in THe AFROPLANE AND ASTRONAUTICS, Sept. 9, 1960, 
P 338 


The sensor electrodes of the Birmingham University electron 
density experiment will be carried on a boom which will swing 
Another 


out radially from the satellite after launching. boom 


MOON MISSION.—Latest configuration of the Ranger space- 

craft RA-3, RA-4 and RA-5, now being developed by the Jet 

Propulsion Laboratory for rough-landing’’ instruments on the 

Moon. Lunar capsule, complete with retro-rocket, instruments 

and balsa protective sphere, is designed to separate within 20 
miles of the Moon's surface. 
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will carry a probe electrode for one of the experiments of 
University College, London. The cosmic ray detector, designed 
at Imperial College, London, will be mounted on the satellite's 
spin axis immediately behind the spherical detector of the 
University College ion mass spectrometer. 

It is proposed to launch the S-51 satellite at an angle of 
about 50° to the Equator so that at times it will pass over 
southern England. Perigee and apogee of the orbit may vary 
between 200 and 600 miles. 


Cosmic Rays and Soviet Rockets 


OVIET scientists have developed a technical competence in 
utilizing rockets and artificial satellites in 
research, which may attain for them a lead over the West in 
the study of the effects of cosmic radiation on life in oute 
space, but they are 5-10 years behind the West in certain 
aspects of experimental cosmic ray physics. This is the 
general conclusion reached in an analysis of available informa 
tion on Russian research in cosmic ray physics released through 
the Office of Technical Services, Business and Defense Services 
Administration, U.S. Department of Commerce 

The report states that the Soviet work does not have the 
breadth, flexibility, and imagination of Western efforts in this 
field. While the Russians have made important contributions, 
their work has added significantly less than that of Western 
scientists to the overall progress in cosmic ray physics 

Nevertheless, the report recognizes the likelihood of a Soviet 
lead over the West in the study of the effects of cosmic rays 
on organisms. Russia has had available rocket vehicles and 
effective propulsion systems which have enabled them to use 
animals to test life-sustaining systems in space and under 
space-equivalent conditions to a greater degree than have the 
scientists in other countries. 

As regards their other work, Soviet theoretical study of the 
origin and variations of cosmic rays is reported as * notable.” 
By far the most outstanding and influential of their contri 
butions in this field is the relating of astrophysical and cosmic 
ray observations to each other. The Russians are also devoting 
much study to the theory of extensive air showers and the 
interactions of cosmic rays with matter. 

Prof. A. Blagonravov has emphasized that the 
magnetic field reflects and traps a large number of 
particles. It is therefore necessary, he says, to fire research 
rockets beyond the Earth’s magnetic field as well as beyond 
the atmosphere 
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Personal Flying 


NOTHER plea for better facilities for business aircraft in 
the U.K. was recently made by Mr. Geoffrey Woods, 
chairman of Woods of Colchester, Ltd. He was speaking during 
a brief ceremony to mark delivery of the first British-registered 
Aero Commander, which he accepted from Mr. H. S. Carpenter, 
sales manager of Field Aircraft Services, Ltd., the U.K. agents 
The 500B Commander was handed over at Wormingford, one 
of the many disused wartime airfields around Colchester, which 
has no official airport These abandoned aerodromes, most 
of which have excellent runways, are not available for aircraft 
use except by special arrangement, and, of course, have no 
facilities as they stand. Wormingford has a good hangar, which 
it present is empty, but is to be pulled down before the airfield 
s returned by the Air Ministry to its pre-War owner from 
whom the land was compulsorily requisitioned. Woods’ Com 
mander is based at Boxted, on the other side of Colchester. 
where there are no hangars 
Fortunately, the Mayor of Colchester, who was present at 
the ceremony, together with Mr. Clive Hunting, a director of 
Fields. is taking an interest in the airport problem, and some 
favourable developments seem likely. Mr. Woods pointed out 
that there were 220 operational airfields in the U.K.. and a 
further 266 disused strips for which there was an urgent need 
On the basis of population, there ought to be some 17,000 
tircraft in Britain, compared with the 65,000 plus in the United 
States. Of the 510 business and private aircraft on the British 
Register, about 80 were between 12-22 years old. France 
had 350 light aircraft based at Toussus-le-Noble alone. S. Africa 
had 590 light and executive machines 
After detailing the many examples of time-saving made 
possible between his Colchester headquarters and the 27 centres 
in Britain served by his company, by light aircraft, Mr. Woods 
went on to mention that his previous executive aeroplane, a 
four-seat Beech Travel-Air. had flown 760 hours in 12-13 
months of effective operation Its replacement, the Aero 
Commander, could seat up to seven persons, or the rear seats 
could be removed to perm:t up to 1,800 Ib. of freight to be 


carried over short distances 


So far, India has two major aircraft manufacturing centres 
1.A.F. Maintenance Command and Hindustan Aircraft, Ltd 
The latter is the largest aircraft organization in the East today 
and was founded in 1940. It is well known for its overhaul 
and repair of various military and commercial aircraft and 
engines, and more recently for the design and manufacture ot 
the HT-2 trainer, plus licensed construction and assembly of 
the D.H. Vampire, the Folland Gnat and the Bristol Orpheus 
turbojet. 

To meet Indian civil requirements for a light aircraft. HAI 
has designed and developed the two-seat Pushpak for flying 
clubs and similar use. The Pushpak is of composite construc 
tion, the wings having metal spars and ribs with a leading-edge 
of aluminium alloy sheet and steel tube tips with fabric cover- 
ing. Fuselage is of welded seamless steel tube construction, 
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cross-sections being formed by wooden bulkheads, and the tail 
is entirely of tubular construction, all covered with fabric 

Its undercarriage is an orthodox fixed type and _ utilizes 
HAL-designed coil and oil shock absorbers, plus a steerable 
tailwheel. Seating of the Pushpak is side by side, and the 
powerplant is a 90 b.h.p. Continental 

The Pushpak was constructed in a record time of six weeks, 
the prototype making its initial flight in September, 1958. Since 
then 30 aircraft have been sold and many more are on order. 
Price is the equivalent of £1,650 in India 

Top speed of the Pushpak is 90 m.p.h.; cruising speed, 
80 m.p.h.: rate of climb, 500 ft./min.; range, 250 miles; service 
ceiling, 14,000 ft.; absolute ceiling, 15,400 ft.; empty weight, 
870 Ib.: useful load, 480 Ib.; gross weight, 1,350 Ib.; wing span, 
36 ft.: length, 21 ft.; and height, 9 ft. I in 

A four-seat development of the Pushpak is the Krishak, 
which is intended for observation, ambulance and agricultural 
spraying/dusting operations. It is of similar construction to 
the Pushpak and features sro capabilities. It is powered by 
a 190 b.h.p. Continental engine and is stressed for a load factor 
of 3.8 Performance figures are being withheld pending 
completion of flight testing 

When the Pushpak was first produced, HAL decided to 
develop and manufacture a suitable engine for it. The result 
was the PE-95 Mk. | flat-four, developing 90 b.h.p. It was 
designed, built and run in a period of 44 months. 

Conventional and time-proven methods were employed 
throughout in the development and construction of all com- 
ponents. To avoid reduction gearing and its attendant compli- 
cations, the maximum take-off r.p.m. was fixed at 2,600, with 
a compression ratio of 6.7, which allows the use of normal 
octane fuel available in India and other Eastern countries. 


Indian progress in the lightplane field is illustrated by these 

photographs of the two-seat Pushpak and the four-seat Krishak, 

(below left and bottom left), and the 90 b.h.p. PE-95 Mk. 1 
engine (above), all produced by Hindustan Aircraft, Ltd. 


About 95 of the new HAL engine is manufactured in 
India, and the company also hopes to build the carburetters 
and magnetos, at present imported, in the near future. HAL 
reports that preliminary assessment of this new powerplant has 
proven encouraging and development is continuing. A larger 
engine to power the Krishak is also under consideration. 


+ vu we 


A new concept of basic flight instruction is being tested by 
the U.S. Army at its Aviation Centre at Fort Rucker, Ala., 
on 16 new Cessna 180s, which are on lease for this programme. 
The new system, which is code-named INTACT (Integrated 
Instrument Contact Primary Flight Training) is based on earlier 
research by the Boeing Schoo! of Aeronautics, the University 
of Illinois and the University of West Virginia. 

Its method is to combine visual flight techniques with basic 
instrument flying during initial training, instead of the normal 
system of learning to fly by visual reference to the ground 
before transferring to instrument techniques. The object of 
the new integrated training is to teach the importance of making 
both visual and instrument techniques part of normal 
procedures 

Old and new training methods will be evaluated by com- 
paring the progress and proficiency of students from two 
primary classes between January and September, 1961. Some 
will receive integrated training on the Cessna 180s, others 
will received non-integrated training on similar aircraft, and 
the remainder will carry on with the normal syflabus on the 
Cessna L-19. The latter aircraft is generally similar to the 
Cessna 180 except for its tandem seating 
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Personal Flying . .. . 


In Seattle last month, THe AEROPLANE AND ASTRONAUTICS 
had the pleasure of meeting Clayton Scott, a veteran flyer and 
now Boeing's chief production test pilot at the company’s 
Transport Division, Renton, “Scotty” has formed the Job- 
master Company in Seattle to handle the conversion of Howard 
DGAIS5s to floatplanes, and a happy hour was spent flying with 
him in one of these conversions from Lake Washington, which 
laps the end of Renton’s single long runway. It may not be 
generally realized that several hundred Howards—the DGA 
designation is derived from “ Dam’ Good Airplane “—were 
built for the U.S. Navy during the War, and over 200 of these 
are now on the U.S. civil register. 

The floatplane conversion, of which about a dozen have been 
completed so far, is available with five or six seats and full 
dual control, and has been described as a “ poor man’s Beaver.” 
Certainly the northwest corner of Washington and the Canadian 
coast right up to Alaska is ideally suited to floatplane operation, 
many excellent fishing and hunting areas being easily accessible 
only in this way. Powered by a 450 h.p. Pratt & Whitney Wasp 
Junior, the Howard is a good, rugged workhorse for this kind 
of operation, and thanks to the water rudders on the floats, has 
good marine manceuvrability. 

Also at Renton renewed acquaintance was made with Peter 
Bowers, well known in the home-building movement and in 
other connections. Pete was flying his ancient “ razorback ” 
Aeronca C.2 off the lake, at the time of our visit, on the Edo 
floats, reducing this aircraft effectively to a single seater. At 
the end of the day’s flying, Pete elected to put this floatplane 
down on the grass alongside the control tower—a feat which 
is, in fact, neither as difficult nor as dangerous as it sounds. 
It has perhaps not been photographed before, however, so the 
picture reproduced here, necessarily taken against the rays of 
the setting sun as the Aeronca touched down, is of particular 
interest 
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Following our recent news item on delivery of the first 
production Wassmer Super IV, we hear from Harold Best- 
Devereux, who represents Constructions Aeronautiques 
Wassmer in this country, that several have now been delivered. 
This four-seater is powered by a 180 b.h.p. Lycoming 
Q-360-Al1A engine, and has a retractable tricycle undercarriage 
At 75°., power, it cruises at 165 m.p.h, at its rated altitude. 

Construction is of steel-tube, for the fuselage, and wooden 
wings, and Harold Best-Devereux reports that the Super IV 
is extremely strong and robust, everything being repairable 
within the abilities of a good club engineer. He says that 
Stalling characteristics are excellent, with a good buffet, and 


Photographs copyright “The Aeroplane and Astronautics’ 


SEATTLE FLOATPLANES.—Top, Peter Bowers lands his 
razorback Aeronca C.2 floatplane on the grass at Renton. 4 
Above, the Howard DGA-15 converted for float operations. + 


that it is particularly suited for overseas countries. He hopes 

to bring a demonstrator to this country next spring, and to 

enter it once more for the R.Ae.C, air touring competition 
+ . ° 


McAlpine Aviation, the Luton-based business flying division 
of Sir Robert McAlpine and Sons, Ltd., the civil engineers, are 
increasing their stocks of spares for Piaggio aircraft to the 
value of £30,000. McAlpine Aviation are the sole U.K. servic- 
ing agents for these Italian-built executive twins. 

This build-up followed a recent two-weeks visit to the Piaggio 
Organization in Italy by Mr. Ray Young, aviation manager of 
the company. The growth of executive flying in Britain has 
increased the demand on the services of McAlpine Aviation, 
who offer aircraft for sale and hire, and have introduced a 
comprehensive business flying advisory service. Sir Robert 
McAlpine and Sons have operated their own fleet of business 
aircraft for 14 years and have accumulated a wealth of 
experience in this field. 

” & . 

A further newcomer to executive flying in this country is 
Baker Perkins, Ltd.. of Peterborough, which has accepted 
delivery of a Piper Aztec light twin. This is based at Westwood 
airfield, adjoining the company’s offices and works, and is used 
to fly executives and other staff members around the U.K. and 
the Continent. [t is also available to fly urgent spares to 
customers’ factories. 

Its normal schedule is from Peterborough to Leeds, New- 
castle, Stoke-on-Trent, Twyford and Luton, where there are 
subsidiary companies. First assignment, however, was a flight 
to Germany with the company chairman, Mr. A. I. Baker, the 
joint managing director and the company secretary. The Aztec 
can carry four passengers in addition to the pilot, and is fully 
equipped for all-weather operation. 

e . * 


Seventy-two members of the Channel Islands Aero Club 
were guests of the Aero-Club des Cotes du Nord after a lunch 
patrol to St. Brieuc where the French club has its headquarters, 
on Dec. 11. Two of the five aircraft from the Channel Islands. 
an Ercoupe and a DC-2 were spotted, but the others managed 
to elude interception. During a seven-course lunch in St. Brieuc 
a cup brought by the C.J. Aero Club for the French pilot who 
Spotted the greatest number of the invaders, was presented to 
the chief instructor of the Aero-Club des Cotes du Nord, 
Monsieur Constantin Veyer. A model snail was presented to 
the chairman of the Channel Islands club, Mr. Peter 
Hopkinson, by Monsieur Yven Pageot, to commemorate the 
invasion 


FAST FRENCHMAN.—The third production example of the 
Wassmer Super IV four-seat tourer is seen here on a return 
visit to its manufacturers. 
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The English Electric THUNDERBIRD is: 
HAY The standard Army A.A. guided weapon 
oe a Completely mobile 
A meadow — Easily assembled and serviced 
of no military significance. Being developed with C.W. techniques 
Not far away a vital military area. to extend low level range and now 


in an advanced stage of development. 
... PRESTO! “eisteeen etal 
| ENGLISH ELECTRIC 
A convoy arrived 


Thunderbird deployed in less than an hour. T ci U N D a rR 3 | R D 


The defence requirement changed 
Thunderbird moves rapidly to where next needed 
A meadow remains 


a company o—- BRITISH AIRCRAFT CORPORATION 


English Electric Aviation Ltd 
Guided Weapons Division Luton Stevenage - Woomera 
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Liquid oxygen will soon be carried in a greater 
number of RAF and Civil Aircraft than ever 
before. And one of the major considerations 
about storing liquid oxygen on airfields for 
long periods, has been the loss by evapor- 
ation e After exhaustive research work, 
British Oxygen have evolved a highly effici- 
ent form of super-insulation for tanks and 


BRITISH OXYGEN AVIATION SERVICES 


CLEVELAND ROW :- 


BRIDGEWATER HOUSE 
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dispensers. In a 75 litre dispenser insulated 
in this way, the evaporation loss can be 
reduced to a mere /% per day. In large 
storage tanks it can be reduced to as little 
as 5% per year @ For full information 
about tanks and dispensers incorporating 
super-insulation, contact British Oxygen 
Aviation Services. 
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We are proud of our connections 


on 


or 


with Vickers-Armstrongs (Aircraft) Ltd. 


Congratulations to Vickers on their half-century 

of achievement in the air. We are proud to have been 

associated with them as suppliers of pressure refuelling equipment 
for so many of the famous aircraft they have produced. 

Our Probe and Drogue equipment for refuelling in flight 

helped to make possible the RAF’s record-breaking long 


distance flights with Vickers Valiant bombers. 


Flight Refuelling Ltd. 


TARRANT RUSHTON AIRFIELD BLANDFORD- DORSET: TELEPHONE BLANDFORD 501 
TA 4852 


= 2 ‘ ~ La = . ¥ ayes = ayy =f een! ee. ay H - 
2. > a ie eae oe aoe | a a 
I ae 
7 
cn —C“Ct;sSSC | 
| 
. _ 
: : 
- 
; 
; 
| . 
~ a - = 
, — FP 
a ee —_ 
’ . x now SS — P . : ‘ad 
- cy 
aay 
iia 
" i ai 
ale 
“Alls 
ane 
. 
al a i”. 
AR 
oo 
eel 
a ? ; i a 
a a 
Sie 
i Bi 
' oo gee 
fl ees) 
a 
" Teas ie 
as: 
ae 
oh 
‘ ene 
are, 
Pa: 
‘ ; go: f 
G he 3 


THE AEROPLANE 40 DECEMBER 30, 1960 
and ASTRONAUTICS 


‘ > - sey 


The *Armstrong Whitworth Argosy C Mk. 1 for the Royal 


Air Force Transport Command will be fitted with Marconi 


AD2300B Doppler Navigator and Track Guide Computer. 


* They will also be fitted with the Marconi AD712 Automatic Direction Finder. 


MARCONI 


AIRPORT AND AIRCRAFT RADIO SYSTEMS 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED CHELMSFORD - ESSEX ENGLAND 
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Personal Flying 


THE AEROPLANE 
and ASTRONAUTICS 


Novel Construction for a Hangar 


A HOME-MADE hangar of unusual 
design has just been completed on a 
Lincolnshire farm; it has a novel method 
of construction which offers a number 
of advantages over conventional 
techniques. It was built by Mr. W. 
(* Bill”) Sturrock, of Lincoln, to house 
his own Auster aircraft and those of 
farmers in the area. Mr. Sturrock is both 
an enthusiastic private aircraft owner and 
a professional aircraft engineer. 
Measuring 50 ft. by 50 ft. the hangar is 
devoid of interior obstructions and will 
accommodate four light planes, as well as 
work benches. The total cost of material, 


including a 3 in. concrete floor on a 
hardcore base, was about £600. 

The system employed, known as rigid- 
frame construction, was originated four 
years ago by engineers of the Plywood 
Manufacturers Association of British 
Columbia. Put at its simplest, the 
building consists of a pre- 
fabricated, full span timber frames, made 
on the spot and erected along the length 
of a concrete foundation, the whole 
structure being clad with exterior-grade 
Douglas fir plywood, which comes 
permanently bonded with a waterproof 
phenolic resin glue. 


Gliding Notes 


series of 


The simple wooden 
structure of this rigid- 
frame light - aeroplane 
hangar built in Lincoln- 
shire is shown to advan- 
tage in these two views. 
Its covering is Douglas 
fir plywood. 


Mr. Sturrock’s interest was first roused 
when he read about these buildings in an 
American aviation magazine. Inquiries 
led him to the Plywood Association of 
4 Carmelite Street. London, E.C.4. 

The site chosen for the hangar is on the 
land of a farmer friend, Mr. Alan Troop, 
at Wellingore, near Lincoln. There is a 
good deal of private flying in the area, 
several of Mr. Troop’s neighbours having 
their own Austers. 

After comparing the plywood and 
timber rigid frame technique with other 
methods of building, Mr. Sturrock chose 
the Canadian technique for its economy, 


by Dr. A. E. Slater 


ERBYSHIRE and Lancashire Gliding 

Club has produced its first News! tter 
fora yeir It lists 20 cross-co intry flights 
from Camphill this year. the longest bring 
234 miles by D. Elrington to Exeter via 
Kidlington (Oxford) Brian Jefferson 
went to Exeter direct, 194 miles. Courses 
were attended by 89 pupils. Instructors 
for these courses. it is stated, “ have to 
be more than gliding teachers; they have 
to be men of parts.” 

Aero-towing is laid on for club mem- 
bers at Doncaster, 30 miles away. at 15s 
per launch. As to financial intake from 
the public. who are faithful supporters 
of the club and come out mostly from 
Sheffield. a sub-committee’s plan to 
increase the annual takings to £1,000 was 
turned down because any increase in the 
present pub'ic would interfere with the 
gliding, although the sub-committee 
claimed that “the greater the numbers of 
the public. the more obedient they 
become.” 


A club member. Fustace Thomas, has 
died at the age of 92. True, he did no 
flying after the War, but he gained hs 
Silver “C” in 1937 at the age of 69, 
in a Condor 2 boucht from Germany (not 
a Tern, as stated). His distance flight 
was from the Long Mvnd to the Cots- 
wolds on the day the first British wave 
flights were made at the Mynd 

* « * 

RADIO - CONTROLLED model 

glider has staved in the air for 9 hr 
4 min. in New Zealand, exceeding the 
oficial World's record. held by Dr. B 
Chase of the United States, by 20 min 
The owner, I. Barber, lives at Para- 
paraumu, on the west coast near the 
southern tip of North Island: 13 miles 
to the east of him is Mt. Hector. 5.016 ft 
high. at the southern end of the Taiarua 
Range, which is geologically an extension 
of the Southern Alps. 

The report mentions that the model 
“was in clouds at an altitude exceeding 


speed of erection, absence of interior 
obstructions and relative freedom from 
condensation. Also, it offered no perch- 
ing or nesting places for birds. 

Persistent wet weather delayed the 
work, otherwise the whole project would 
have been completed in a week or less by 
an unskilled six-man team. 

One end of the hangar is clad with ply; 
the other is being fitted with upward- 
fold:ng doors. The roof panels, lapped 
horizontally, are laid shingle-fashion for 
added strength. 

No screws were used in the frame con- 
struction which was pinned throughout 
with galvanized nails. The frames were 
built out in the open, one on top of the 
other, with the aid of a simple jig formed 
by pegs driven into the ground. Screws 
were used in cladding, to secure plywood 
lap joints 

In the completed building, these frames 
rest on a 12-in. by 2-in. timber base which 
is bolted to the concrete foundation. The 
frames, in turn, are bolted to the timber 
base by means of angle brackets. 

The building is one of the first plywood 
rigid-frame type to be erected in Great 
Britain and has every prospect of an 
exceptionally long life. Mr. Sturrock plans 
to protect the wood with a_ single 
coat of creosote or similar preservative; 
but, in any case, Douglas fir plywood is 
produced to withstand any severe weather 
conditions 


1,000 ft.” for much of the time, but that 

is the only clue to the upcurrents it soared 

in. Its span was 6 ft. and leneth 4 ft. 9 in 
* * - 


UMERIES and District Gliding Club 
has had a year’s operation during 
which a large hangar has been built at 
the club's permanent site at Townfoot, 
Thornhill, it was stated at the annual 
general meeting. This place is 14 miles 
inland, un the valley of the Nith. During 
the lambing season they had to migrate 
tenporarily to the Scottish Gliding 
Union 
An earlier Dumfries and 
Gliding Club was formed in 1930, the 
year when organized gliding began in 
Britain. Other clubs started in Scotland 
thit year were at Glasgow. Edinburgh, 
Stirling, Kilmarnock, Falkirk and 
Dundee. Not till later was the high- 
sounding Central Scotland Air Yachting 
Club formed: its air yacht was a primary 
glider with a crude nacelle. 


District 
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THE AEROPLANE 
and ASTRONAUTICS 


Dr. A. E. Slater discusses :— 


Light on Aviation History 


PPROPRIATELY enough, the first lecture to be given in 

the Royal Aeronautical Society's new lecture theatre was 
on “Some Problems of Aeronautical History.” Yet, curiously 
enough, practically a'' the “ problems” which lecturer, C. H. 
Gibos-Smith, had taken so much troubie in solving were 
concerned with flights made, or alleged to have been made, 
when the Society was already in existence, for it was founded 
in 1866 

The historian, Mr. Gibbs-Smith warned, must be continually 
on guard against “ the bedevilling influence of personal loyalties 
and prejudices,’ and especially against eye-witnesses who 
describe events long after they took place. Both Pearce of 
New Zealand and Preston Watson of Scotland were each 
claimed wrongly by a surviving brother to have made a powered 
flight before the Wrights: while Cody’s biographer, G. A. 
Broomfield, was convinced that Cody first flew on May 16, 
1908, forgetting that he had admitted much earlier that he 
could not give the date when he first saw Cody fly—it was 
actually Oct. 16. Conceit is another factor to reckon with: 
Clement Ader never claimed to have got off the ground in 
1897 until after he had seen Santos-Dumont do so in 1906. 

It is the business of the historian not only to collect facts 
but to interpret them, and Mr. Gibbs-Smith tried to answer the 
question: why did Europe take so long to get into the air? He 
had discovered that Octave Chanute, in giving a lecture in 
Paris in 1903, not only showed “ rows” of photographs of the 
Wright brothers’ activities, but also described just how they 
used wing-warping in conjunction with the rudder. Yet the 
French pioneers, “ with all these clues in their pockets,” went 
floundering on, never putting any new device through a 
thorough testing; Blériot, for instance, instead of sticking to 
the biplane and developing it, which might have brought him 
success much earlier, appears to have changed over to mono- 
planes merely because he saw one designed by another inventor 

Failure to make use of research which had already been 
done was also responsible for lack of progress in the second 
half of the 19th century, for Sir George Cayley had made a 
man-carrying glider by 1852 and had laid down the basic 
principles of a successful fying machine, especially in an 
“incredibly lucid” article in the Mechanics’ Magazine, a 
journal which, Capt. J. L. Pritchard discovered, had a “ gigantic 
circulation” for those times. Yet inventors such as Wenham 
Started again from the beginning instead of going on from 
where Cayley stopped: otherwise. Mr. Gibbs-Smith believed. 
Wenham could have built an efficient glider in the 1860's. and 
we might even have had powered flight by the 1880's. 

_In the subsequent discussion, Peter Brooks pointed out that 
Cayley’s first model glider had a kite-shaped surface: later he 
used a rectangular wing. but finally returned to the kite shape 
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for his man-carrying machine. Mr. Gibbs-Smith thought the 
reason was that Cayley could not work out how to make a 
reliably safe wing with a bigger aspect ratio. In fact, Pete! 
Masefield felt that structure was the most difficult problem 
at that time, and that lack of the correct engineering approach 
in Europe was finally responsible for the Americans beating us 
to it 
ia a ’ al al e 
Phat Free Fall Feeling 
ALF a second of weightlessness can be enough to bring on 
“space sickness,” though that is not what Sir Bryan 
Matthews, F.R.S., called it when he presented a paper to the 
Royal Society, jointly with Wg. Cdr. T. C. D. Whiteside, on 
“ Tendon Reflexes in Free Fall.” At the R.A.F. Institute of 
Aviation Medicine they had rigged an apparatus in which a 
seated “subject” is suddenly deprived of his seat and falls 
4 ft., taking half a second to do so. The drop was limited to 
4 ft., Sir Bryan exp.ained, “so that the subjects could return 
for more experiments.” 

On removal of the seat, it was found, the head lags 50 milli- 
seconds behind the hips in starting to fall, so that the spine ts 
temporarily lengthened; likewise, as a photograph showed, the 
shoulders lag behind the base of the neck and so appear to 
be lifted. The main reason for these distortions of the body 
is that, in a normal gravitational field, many muscles are 
working against gravity to maintain various parts of the body 
in their normal position; then, when weightlessness suddenly 
supervenes, it takes a substantial fraction of a second for a 
sensory impulse to travel up the nerve from the muscle to the 
spinal cord, and then for a motor impulse to return to the 
muscle ordering it to relax. 

Another finding was that, if the Achilles tendon (just above 
the heel) is tapped smartly during the 4-ft. drop, the subject 
feels nothing, and the usual reaction of a sharp extension ol 
the foot is also absent. 

The experimenters had thought that the unpleasant effects 
of suddenly starting to fall were due to the otolith organs in 
the inner ear; these are the organs which register linear accelera- 
tions, in distinction to the semi-circular canals which register! 
angular accelerations. But one subject, whose balancing organs 
had been put out of action by treatment with streptomycin, 
reacted just like the others, so the otoliths are not to blame 

The experimenters concluded that the absence of sensation in 
the tendons was due to the whole central nervous system being 
flooded with so many messages from all over the body at the 
onset of weightlessness that a mere tap on a tendon ts 
completely submerged. 

These experiments show that investigations into the effects of 
weightlessness must be divided into two parts: those due to its 
immediate onset, and those due to its prolongation. Several 
subjects felt sick, and one actually was sick, as a result of 
these experiments. So there is some hope that, once the body 
has recovered from its sudden initial loss of weight, prolonged 
weightlessness during space voyages can be well tolerated 


1960 Wroundup: Hoping you will enjoy a splendid 
New Year, let's look at some of the Old Year's doings: 

Names, Numbers and ‘Nitials. The same day that 
this column wondered why Convair followed their 
880 with the 600, they gave us best and renumbered 
it 990. Queer business, this naming by numbers. 
Remember the embryonic Vickers VC.1000 a few 
years ago? Now they're building the VC.10. When 
the Weybridge salesmen are vending jt round the 
World, they might remember a Convair gimmick 
which I saw in the Sydney office of Qantas’ chief 
*xecutive, Cedric O. Turner. On a table was a large, 
expensive model of the 990 (née 600) finished in 
Qantas colours, complete with the registration 
VH-COT. Come to think of it though, the Australians 
didn’t buy any, did they? 


7 
Jolly Party Jokes 


know how my dictionary 


» 


“Do you 
a ‘symposium ~ 
“No, how 
* symposium *? ” 

“My dictionary says a symposium is ‘ An ancient 
Greek drinking party with music, dancers or conver- 
sation; any drinking party ’.” 

“ Ha, ha—no wonder symposiums are so popular.” 


defines 


does your define a 


dictionary 


A group were talking about a plague of ants in the 
Mess Rooms. Someone asked if they were bright red 
ants. Flg. Off. S. A. Betts: “ No, they're quite unintel- 
ligent. actually.” 


«It's a New Year card from IATA 
—just says ‘ Happy Landings in 1961'!" 
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and ASTRONAUTICS 


PLANNAIR LIMITED 


extend 


cordial good wishes 


fo 


VICKERS 


on the 50th Anniversary of 
the entry of Vickers into the 
Aircraft Industry. The 
Directors and Staff of Plannair 
are proud to have had the 
privilege of being associated 
with Vickers during these 
successful years. 


PLANNAIR LIMITED 
Windfield House - Leatherhead - Surrey 


Telephone: Leatherhead 4091/3 
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FOR RELIABILITY 


Vickers-Armstrongs (Aircraft) Ltd 


rely on the use of their 


Vibration test Equipment 


W. BRYAN SAVAGE LIMITED - 17 STATTON STREET - LONDON W.1_ Tel: GRO 1926 


DaS3112A 


E-R-S- (London) Ltd 


Congratulate VICKERS on 

the completion of 50 years in 

the aircraft industry, from congr atulates 
pioneer days to the modern < 


mae eee ; VICKERS 


on their achievements 
in Aviation over_ 


the past s0 years ie 
For nearly half this Flexello Jacking 
time we are proud to Flexello Castors designed for the 
have been associated ores 
with the electrical wiring of 
the famous Vickers aircraft 
and assure them of our con- 
tinued ““VALIANT™ service. 


are used in aircraft 
construction, servicing 


and maintenance all over 


the world, and have 
been supplied to 
VICKERS 

E-R-S- (LONDON) LTD. 
159 Brookwood Road, London, S$.W.18 


VANdyke 4366-7-8. FLEXELLO CASTORS & WHEELS LIMITED, SLOUGH, BUCKS. 
THE PEOPLE WHO “CONNECT”. Tel: SLough 24121 


for many years. 


DTV 
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DECEMBER 30, 1960 THE AEROPLANE 


and ASTRONAUTICS 


We offer our congratulations to 


Ss 


Vickers-Armstrongs (Aircraft) Limited 


and our good wishes for the next 50 years 


Our materials have been supplied to them 


from the pioneer days to the present time 


WZAilliam Mallinson 
and Sons I:td. 


TIMBER and VENEER MERCHANTS 


130 HACKNEY ROAD, LONDON, E.2 


Telephone : Shoreditch 7654 Telegrams ; ‘Almoner’ London 


MANUFACTURERS OF PLYWOOD, ARMOURPLY, PANELS AND COMPOSITE PARTITIONING 


Fifty years span virtually the entire history of 
powered flight. This is why a Golden Jubilee in 
the Aircraft Industry is such an impressive milestone. 
But, then, Vickers is a name that has long been 
sal ute associated with impressive achievements in the world 
of civil and military aircraft. All of which, of course, 
explains why we at EPS are particularly proud to 


from have been entrusted by this great Company with the 


packaging of components and spares for all their 


aircraft from the Wellington to the Valiant. In this 
fashion, Vickers have ensured that the same degree 
of skill and care which went into the design and 
manufacture of their products have also been applied 
to their packing. 
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a q i 
44 \ 


VICK ERS- 


EXPORT PAGKING SERVICE LIMITED .~ 3. 
re 
imperial Buildings, 56, Kingsway, London, W.C.2 Telephone : CHAncery 5121-2-3 % Eps | af 


Works at SITTINGBOURNE ~- CHIPPING WARDEN, Near BANBURY 
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THE AEROPLANE 


and ASTRONAUTICS 


Beoore 

Congratulate VICKERS 
on. their 

00 Years in Aviation 
} and are happy to have supplied control 
: equipment for many of their famous 
aircralt. 

; TELEFLEX PRODUCTS LTD.. 

; BASILDON ESSEX. 

Telephone : Basildon 22861. 

& sceeoe POSS SSSSSSCSOSOOSOSCE 


‘Old Timer’ 


| As one her— 
’ | to another 
Congratulations to... 
WE 
VICKERS CONGRATULATE 
| VICKERS 
| ae ON THEIR 
with whom we are proud to have VYNIDE 
| co | GOLDEN JUBILEE 
been associated for twelve years. POLYVINYL CHLORIDE —_— 
5 | COATED a FOR De, 
“The years teach much which ; oe 
the days never know.” 
Emerson. 


C)C DEVELOPMENTS (PORTSMOUTH) LIMITED | 


A.D. and A.R.B. Approved. 


qWe VANGUARD 


FITZHERBERT ROAD, FARLINGTON, ALD. ond A.R.B. Approved 


PORTSMOUTH. Telephone: COSHAM 76437-8-9. 


| JOHN COX & SON LIMITED 
COXORIAN WORKS - CARLISLE ROAD - 


N.W.9 
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4 l CG K E R S complete fifty successful years 


Lyyyp////) 


ppb bbbbhbbhhbbhhbb bbb dd 


Elgar are proud of their long association with 
this leading British concern, supplying fine 
machine tools to meet modern production needs. 


DROOP & REIN 
COPY MILLING MACHINES 


‘ i = SUPPLIED BY 


Machine as recently 
supplied to Vickers- 
5 id Armstrongs (Aircraft) 
: Led. 
, | é LG A R 
172-178 VICTORIA ROAD * ACTON ~- LONDON, W.3. Tel. ACORN 5555 
Mitlands Showroom : 1075 Kingsbury Road, Birmingham, 24 Tel. Castie Bromwich 3781/2 
NRP3382 Sole Scottish Agents: ANGUS & CRICHTON (Sales) Ltd., 7 Midiand Street, Glasgow, C.1. Telephone: 4560 


WE CONGRATULATE VICKERS 
on fifty years of aviation achievement 
and are proud to he associated with 


them as suppliers of structural 


honeycomb for many of their famous 


aircraft. 
i 
j 
4 
Vanguard airliner bulkhead constructed sf 
with Dufaylite structural honeycomb a 


Photograph by courtesy of 
Vickers-Armstrongs (Aircraft) Ltd 


DUFAYLITE DEVELOPMENTS LIMITED 


Essex Road, Borehamwood, Herts, England Sink 6 2nn Aeon 
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for the Valiant 


The Radome for the Vickers 
Valiant meets all requirements 
for dimensional accuracy, 
strength, electrical performance, 
finish and interchangeability 

The wing root fairings and 
other smaller components, 
manufactured by us, for this 
fine aircraft are made to the 


same exacting specifications 


Thermo Plastics Ltd 


Dunstable, Bedfordshire 
Dunstable 64255 (P.B.X.) 


4 Member of the Tootal Group 


VtcKers 


Thermo Plastics are pleased to have been associated with Vickers during their 50 years of progress 
yt j 


y 


U years 


Congratulations 


lo 


Vickers 


on their 


Golden Jubilee 


We at Coin are proud of our 

I9II- 1961 hippy association with Vickers. 

We look forward now, to the next 

half century, confident that as new 
demands for plastics arise—Coin 
will be ready to meet them. 


COMPANY LIMITED Coin produce and fabricate 


EDINBURGH AVE - SLOUGH laminates for every industry. 


MANUFACTURERS OF AIRCRAFT FUEL PUMPS 
INVERTED FLIGHT EQUIPMENT 


CONTROL VALVES = SPECIAL PURPOSE PUMPS You can alums count on Ree 
‘PFLYLITE’, ‘FLYLEX", ‘FLYCLAMP® HOSE ASSEMBLIES 
COIN INSULATION LIMITED 
WOKING - SURREY - Telephone: WOKING 4789 ond 4790 
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and ASTRONAUTICS 


WARD, BROOKE & CO. LTD. 
congratulate VICKERS on their 
50th Anniversary 


& 
Sole Manufacturers and Licensees 


** VICKERSTRIP ” TERMINAL BLOCKS 


Details of the above and the following gladly sent on request. 


High Temperature Terminal Blocks, Flexible 

Nylon Ducting, Radar Visors, Adjustable 

Pipe Clamps and Strappings, Cable Markers, 
Ident Tabs, etc. ete. 


WARD, BROOKE & CO. LTD. 


HIGH WYCOMBE, BUCKS Tel.: High Wycombe 4531 


ON SALE NOW = The Aviation Picture Book of the Year 


PICTORIAL REVIEW (No. 5) 


Containing over 200 illustrations selected for their strik- 
ing quality and outstanding interest the new, Fifth 
: Edition of this popular annual forms a unique pictorial 
COMTAINING ie record of the year’s events in aviation throughout the 
OWnR 208 - world. 
eae gcapee st. All the !atest types of military and civil aircraft, in 
service and under development, are featured, including 
; VTOL and STOL designs, naval aircraft, and helicopters 
caaraet - large and small. There is a section reviewing the latest 
ses e missiles and space vehicles and others portraying the 
newest type of light and executive aircraft and the 
highlights of the 1960 Farnborough Air Show. 


** are ee 
“ganar Axe 


CONTENTS INCLUDE 
Size: 74 x 10 in. 128 pages New Sha : ~~ 

. Shapes of 1960 Strategic Spearhead 
Over 200 illustrations Commercial Transport Aircraft 


price 12s. 6d. net Light and Execative Alveraft or Aeronautical Development 


(By post 13s. 7d.) Missiles and Spaceflight Trainers and Transports 
Fighters—Formation Rotary Wing Selection 
Focus on Farnborough Air Display Events of the Year 


TEMPLE PRESS BOOKS: Bowling Green Lane, London, E.C.1. 
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THE AEROPLANE 
and ASTRONAUTICS 


UNIVERSALLY 
ACCLAIMED 


Mollart Engineering are proud to 
add to the general acclamation their 
congratulations to Vickers on the 
occasion of their 50th anniversary. 


ME universal joints 
are used inall Vickers’ 
aircraft—Viscount, 
Vanguard, VC10etc; & 
indeed by many other 
aircraft manufacturers 
for flying, armament, 
and engine control 
applications 


The accuracy of manufacture and high quality 
materials demanded by the aircraft industry have 
made the 


@ UNIVERSAL JOINT 


first choice in industry today 
MOLLART ENGINEERING COMPANY LIMITED 


KINGSTON BY-PASS, SURBITON, SURREY 
TELEPHONE: ELMBRIDGE 0033-7 TELEGRAMS: PRECISION, SURBITON 


P.6104 


DECEMBER 30, 1960 


Congratulations 


VICKERS 


MODERN AIRCRAFT NEED MODERN 
MANUFACTURING TECHNIQUE 


INVESTMENT CASTING IN STAINLESS 
STEEL FOR THE VICKERS VANGUARD 
AS SUPPLIED BY 


TRUGAST LTD. 


FARNHAM ROYAL, SLOUGH, 
BUCKINGHAMSHIRE. 


Congratulations 


VICKERS 


On the occasion of their 


yo th Anniversary 
In the Aircraft Industry 


from 
FIREPROOF TANKS LTD. 


Manufacturers of 
FLEXIBLE FUEL TANKS 
INFLATABLE PONTOONS 
PRECISION RUBBER MOULDINGS 
*‘ HYCAFLEX’ CONTAINERS 
‘HYCLAD’ SEALS & COMPONENTS 


FIREPROOF TANKS LTD 


THE AIRPORT - PORTSMOUTH: HANTS Tel. 62391-2-3-4 
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From “ Past Historic” od to “Future Perfect” 
— 
eo 


. .. CONGRATULATIONS 
10 VICKERS ON ~ 
FIFTY YEARS OF ACHIEVEMENT! 


“Present Indicative” exemplified in the 

“ Vanguard * we are happy that our Aircraft Relays are 
at the service of Messrs. Vickers-Armstrongs (Aircraft) Ltd., 
as they have been in the past and will be in the future. 


And in the 


If you are concerned with this field, our loose-leaf Catalogue should 


be on your desk. Write or telephone for your copy today. 


la HENDREY RELA ; 
Hendrey Relays BATH ROAD, SLOUGH, hg Telephone : Burnham 609/611 


MANUFACTURING ELECTRICAL ENGINEERS. CONTROL AND 
LABORATORY APPARATUS 


On Admiralty, Principal Ministries and Post Office Lists A.D. and A.R.B. Approved 


““ CONGRATULATIONS ” 


assemblies 
VICKERS wiring systems 
ON and 


YOUR 50th ANNIVERSARY terminal blocks 
AND HERE’S WISHING 
YOU EVERY SUCCESS IN 


THE FUTURE. 


for all aircraft and 
missile applications 


Reglo wiring system for aircraft, 
missile and general electrical 
applications. 

The illustrations show some of 
the components of the Reglo 
wiring system which although 
originally designed for aircraft use, 
is now widely used by the Nuclear 
Energy Authorities and by Power 
Station Engineers. 


Stockists of all Electrical Aircraft Spares 


W. A. PARKER 


(AIRCRAFT SPARES) LTD. 


MANOR TRADING ESTATE 
CHURCH ROAD 


THUNDERSLEY, ESSEX 


Telephones : hie r i 
South Benfleet 2681 /2/3 


It is an extremely flexible 
point-to-point system and unit 
construction of components makes 
_ assembly simple. 


Phone : Maidenhead 2275/7 


Telegraphic address: DURAQUIP Maidenhecd 


We are only 10 mins. from Southend 


C.W.C. EQUIPMENT LIMITED PReglo) 
. : ? Ss 
Airport, why not come in and see us: Kings Grove, Maidedhesd, Serbs: 
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MICROGRAIN 


Electroforms of 
Micrograin nickel on the 

leading edges of aircraft propellers 

and helicopter rotors protect the delicate 

de-icer elements against rupture due to impact 

with rain and hail in flight or with stones ‘during 

landing and take off. D. NAPIER & SON LTD. in their Spraymat information bulletin !B/SI! 
say, ‘We consider that having taken into account the aircraft forward speed the outboard 
section of the blade should be protected by a metallic coating. Extensive testing has 
indicated that the best coating for this purpose is an electroformed Micrograin nicke! sheath 
bonded onto the heater mat". if your problem is DAMAGE, the solution is MICROGRAIN. 
METACHEMICAL PROCESSES LIMITED 
41/43, Gatwick Road Sussex Telephone : CRAWLEY 25241/3 
Associated Company, SIFCO METACHEMICAL INC. 

935 EAST 63rd STREET . CLEVELAND 3 


Crawley 


OHIO U.S.A. 


DIARY 1961 


Next year’s edition of this popular diary contains a wealth of 
useful reference material for all who are interested in aviation 
and astronautics. The contents include : 


Aero-engine Constructors, British 
Aeronautical Notes and Formule 
Aeronautical Organizations, British 
Aeronautical Publications, British 
Aircraft Constructors, British 

Aircraft Turbine Engine Data, British 
Aircraft Mach Numbers 
Aircraft Markings, International Civil 
Aircrew Badges of the R.A.F. 
Airline Operations, British 
Mach Number Chart 
Commercial Aircraft Data, British 
Conversion Tables 
Fighting Services Badges of Rank 
Flying Records, Principal and World 
Military Aircraft Data, British 
Missile and Rocket Data, British 
Phonetic Alphabet, The [CAO 
Relative Speed of Sound at Varying Altitudes 
Royal Air Force Commands, Home and Overseas 
Time Differences 


Vocabulary of Aeronautical Terms in Six Languages 


Obtainable from booksellers and stationers at 6s. 6d. 
net leather bound with pencil, or 4s. 9d. net for the 


rexine edition, or by post from the publishers for 
an additional 6d. per copy for postage. 


Bowling Green Lane, London, E.C.1. 
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by a staff of six. 


containers and two hotcups 


THE AEROPLANE 
and ASTRONAUTICS 


meals per flight 
ON BOAT BOEING 7007's 


prepared in &G.C. equipped twin-galleys 


ats 


Faster flight times demand quicker than ever meals service on the 
world's biggest and fastest jetliners. 

To achieve this and to supply 129 passengers with two meals each, 
B.O.A.C.’s new aircraft have two G.E.C. equipped galleys operated 


Each galley has two air-circulation ovens, three hot beverage 
Six course lunches or dinners are 
served, followed by a second lighter meal. 

B.O.A.C. is one of 106 aircraft operators, including Aeroflot, who 
use airborne catering equipment by G.E.C by far the world’s 
largest and most experienced suppliers of this type of equipment. 


ELECTRICAL EQUIPMENT FOR AVIATION— in the air—on the ground 


The General Electric Company Limited, Magnet Housé, Kingsway, London, W.C.2 


PERFECT 
PRECISION 
£5 AIRCRAFT 


SPRING WASHERS 
TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN. BATH. Tel.: Combe Down 2365/5 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


Require 


DRAUGHTSMEN 


Electrical, Structural 
and Instrumental 


for development and trial installation 
work on modern civil and service aircraft. 


Good starting salaries with housing 
assistance for suitably qualified applicants. 
Apply in writing, giving full details of 
experience and convenient dates for 
interview, to :- 


PERSONNEL MANAGER 


INTERPLANETARY 
FLIGHT 


by A. C. Clarke, B.Sc., F.R.A.S. 


Now available in a new, up-to-date 
and completely revised edition, IN- 
TERPLANETARY FLIGHT is both 
a lucid introduction to the new 
science of astronautics and an exciting 
survey of the possibilities and prob- 
lems of space travel. 


Recent spectacular developments in 
the field of astronautics, many of them 
accurately predicted by the author in 
the first edition, are now recorded in 
this new edition, which also contains 
a new chapter on Earth Satellites and 

Lunar Probes, new illustrations and 

a comprehensive index. 

From reviews of the first edition: 
““Remarkably comprehensive, 
exciting and persuasive.” 

—The Times Weekly 


160 pp. Illustrated 
Fahroleen Boards 

83 < 5S} in. 

Postage 8d. 


2nd Edition 
12s. 6d. net 


TEMPLE PRESS LIMITED 
BOWLING GREEN LANE © LONDON EC1 


THE BRITISH AIRLINE 


PILOTS ASSOCIATION 
81. New Road, Harlington, Middx. Tel. HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


SPECIAL OFFER 
QUANTITY ORDERS ONLY 


RECLAIMED 8B.E.A. PERSPEX 
MEAL TRAYS 
Reconditioned and ready for service. 

Particulars from 
B. ATTEWELL & SONS LTD. 
AIRCRAFT TABLEWARE MANUFACTURERS 
IVER, BUCKS. 


Size 145" « 10)”. 
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Re OPEANS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one uniless instructions to the 
contrary are received 

RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics,’ Bowling Green Lane, London, E.C.1 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 

* The Aeroplane and Astronaut ci.’ Commission 
1% (minimum 2/-) on amount deposited 

BOX NUMBERS—Privace advertisers desiring 
to have replies sent care of ‘‘ The Aeroplane and 
Astronautics," may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers 
errors, although every care is taken to avoid 
mistakes. 

HEAD OFFICES: Bowling Green Lane, 
London, £.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839 
BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


W * s * 


SHACKLETON (AV 


Europe’s 


Leading Aircraft 


EXECUTIVE AIRCRAFT DIVISION 


AVRO ANSON XIX SERIES 2 Ref. 3099 

Airframe 1,470 hours since new, Cheetah XV engines 
both 429 brs. s.c.o. Roto! VP propellers, 193 and 248 
s.c.o. C. of A. recently expired. Equipped with four 
passenger seats and toslet 


BEECH F50 TWIN BONANZA Ref. 2879 

This superb executive five-seat aeroplane has flown 
only 250 hours since new in 1958. Equipment includes 
full de-icing, supercharged engines, auxiliary tanks, 
air conditioner, dual control. Radio — Collins VHF, 
ADF, HF, Fanmarker, Standby VHP. 


CESSNA 210 Ref. 2994 

Manufactured in December, 1959, this single-engine 
four-seat acroplane has been used for demonstration 
flying only since new, with less than 200 hours. The 
Cessna 210 has retractable undercarriage, cruising 
speed of 186 m.p.h. and a range of 780 miles. 


PERCIVAL PRENTICE Ref. 3071 

Airframe 1.427 hours since new, Gipsy Queen 30-2 
engine 451 hrs. s.c.o., propeller 419 hrs. s.c.o. Four 
seats, 40 gallon fuel capacity, private C. of A. to 3rd 
March, 1962. STR.9X 10-channel VHF 


NEW OR USED AIRCRAFT SUPPLIED 
’ 


TELEPHONE + 


—— 


SHACKLETON 
175 PECCADILLY 
HYDE PARK 2448/9 


AVRO ANSON Ref. 3156 


Offers are required for this Mk. 1 Anson which has 
flown only 925 hours since new and is fitted with 
Cheetah IX engines, port 542 hrs. s.c.o., stbd. 34 hrs. 
s.c.o. This aeroplane has been owned and operated 
by the College of Aeronautics at Cranfield where it 
may be examined 

CREDIT TERMS ARRANGED 


LONDON 
CABLES; 


(AVIATION) 


SHACKHUD, LONDON 


ATION) LTD 


rokers 
LIGHT AIRCRAFT DIVISION 


AUSTER AUTOCRAT Ref. 3128 

Airframe 3,041 hours since new, Cirrus Minor 11A 
engine, 141 hrs. s.c.o. Public transport C. of A. to Ist 
June, '61. Standard equipment. Available immediately. 
PERCIVAL PROCTOR IV_ Ref. 2528 

Airframe 1,358 hours since new, Gipsy Queen II 
engine, 572 hrs. s.c.o., L).H. V.P. propeller, 181 hrs 
s.c.0. This is a three-seat Proctor, fitted with standard 
fuel capacity of 40 gallons and 4-channel VHF 
Offered with 12 months’ C. of A. 

DE HAVILLAND TIGER MOTH Ref. 3084 
Airframe 3,395 hours since new, Gipsy Major Lengine, 
1,288 hrs. s.c.o. Public trans. C. of A. to March 31,6 
THRUXTON JACKAROO Ref. 3129 

335 hours since conversion in 1959. Gipsy Major } 
engine, 278 hrs. s.c.o.C. of A. valid to November, 1961 
New Burndept radio available if required This 
Jackaroo is reputed to be one of the best and fastest 
yet produced. Winner of the de Havilland Cup in the 
National Air Races. 

PIPER TRI-PACER 160 Ref. 

1958 Super Custom model. Airframe 800 hours since 
new, engine 80 hrs. s.c.o. One of the best Tri-Pacers we 
have handled. Available immediately from Cambridge 


PART EXCHANGE WITH OTHER AIRCRAFT OR CARS 


LTb 
- W.t 


pa ll 


AIRCRAFT FOR SALE 
R K > NDAS L*- 


RARE BIKDS (BUT EXCLUSIVE) 
IR SPEED CONSUL G-AILE.. << time since 


aw M2 ive wtew ©. us a 
S.A pessenger ‘ and phy umerior inm, im 
very #000 cone or white and s.iver, Cheetah 
X 10 engines, wih XI prors TSCO 405 and 389 
respect.vely on a 1200R life. MR8) and MR6u VHF, 
Bend.x ADF. Fan Marker, £1,550 
D RAPIDE Mk. IV. G-APJW—without doubt 
. e ihe finest in the country This aircraft was 
comp. ciely rebuilt Dy Hants and Sussex Aviation who 
aiso insiailed the Queen au engines and VP props 
converting it to a Mk he interior 
culate and beautifully ee 
four executive armchairs, cocktail 
ek A pilot's dream cockpit 
and public address, STR 112A, 
A/most new public transport 
on cach engine and prop No 
any time been spared wth this aircraft 
Ss now offered far below its cost to any dis- 
owner, at £3.550 
of these aircraft represent unique bargains 
todey’s market. in that they are inexpens ve 
but dependable twins Both are immediately avail- 


= R. K. D’™™*: L™. 


DUNDAS HOUSE, 59 ST. JAMES STREET, 
LONDON, $.W.l 
Phone. Hyde Park 3717 


567-17 


ISCOUNTS offered on lease purchase agreements 

or otter charter basis by the owners. Maitland 
Drewery, 128 Station Rd., Sidcup. Phone Foo ¢ 6761 
9125 


qe AIR, L”. 


GRANTCHESTER. CAMBRIDGE 
Trumpington 3132 (2° hovers per day). 


we have a ae Recent C 
und re »P of 
(ee - more seats, 
£1.000 to _tiotg Demon- 
one for a week 
See also aircraft for hire and 
722-768 


Phone. 
Yo = have a licence 
’ 


leasing Npritich and 
with or without radio 
Strations anywhere any time 
before you buy it 


charter 

195 Beechcraft Travel Air 95 
hours nil «nce major 

maintained. STR!2D,. Narco Omnigator, Sunair RTR 

Lear 121 a nonstraton by arrangement at short 

notice A662, care of THt ABROPLANE 4*°D 

ASTRON AL T1C8 567-10 


blue-silver, engine 
overhaul, regularly 


he LAGGIO 
of GENOA 


P.166, the Executive with 
airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


British Representatives 


AERO-ENTERPRISES 
(Boreham Wood) Ltd 


17 Drayton Rd, Boreham Wood, Herts: ELS 2688 


EMINI 3C with Gipsy Major 10-2 engines, 150 
hours port, 2” hours starboard, with new Nano 
90-channel radio and Marconi radio compass. long- 
range tanks. ful. panel, many extras. o cr £7.000, 
€ A to 1963, needs pa nt.ng £2,500 ino 
offers), tanks empty at Leeds Airpor This price is 
jess than the cost of conversion. Owner hus purchased 
Cessna 310 Wescol, Northowram, Halifax Phone 
68108. 567-5 


PBYSA. 


AMPHIBIANS CONVERTED 
CARGO-PASSENGER USE 


B°** A404, 


Care of THe 


Two FOR 


TWO-CREW 


ASTRONAUTICS 
567-14 


AEROPLANE AND 


delivery: Exceptional 
completely renewed 


AvAnse * for immediate 
metal w ne) 

Cheetah XVOO pe: nes, Roto! constant-speed 
only 1.940 hours since new dual b'ind-fly ng 
VHF and R.C nine passenger scats 
easy to fly. cru'sing at 160 mph. ranee 

consumpt on 30 gallons/hour, price 850.000 B 

spare par's includine 63 hours eng.ne 

Starters. pistons. o.! 
Instruments, too's. two w 
Please contact: J. B. Van Lierde. 20 rue Leon Dela- 
croix, Anterlecht. Brusse.s 7 (Belg.um). Phone 22 “4 
after 1800 GMT 57-3 


EXECUTIVE 


rT yavanna 1 


TOTAL TIME 


B™ A403, 


Care of TRE AEROPLANE AND ASTRONAUTICS 
567-13 


1,146 HR 


AIREY Firefly aircraft. with Rolls-Royce Gr'ffon 
XII eng nes. A number of these aircraft offered 
for sale, in good flying condition. toeether with spares 
Two with dual control SAAB 91A_ aircraft 
Gipsy Major 10 engines A number of these 2 
offered for sale in good flying condit on 
particulars from Cournede ard Farquharson, 
6 York St.. Twickenham, Middlesex. Phone, 
grove 7524, 7562 
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Aircraft Wanted 


CRAP aircraft aluminium and stainiess steel 
Lowton Metals. Lid., Lowton 
> 


urgently requ.r L 
St. Mary's, near Warrington Leigh 144! 


AIRCRAFT ACCESSORIES, SPARES 


AND COMPONENTS 


sg REGIONAL AIR TRADING CO., Croydon 
Airport for Kapi 


fe spares Of every description 
Faone, ¢ f 77U 
EPAIRCRAFT LTD The Common, Cranicigh 


Surrey (Cranleigh $36), for instruments and auto- 
prot ovVerMau 222-749 


HILLIPS AND WHITE LTD 


HE leading stockists in the U.K. for instruments 


navigational equ.pment, electrical components and 
parts, and engine accessories. Spares for de Havilland 
Gipsy Major and Queen = scries and Armstrong 


and AV engines 


Ambassador 8651 Cabies, (syrair 
mnJon az 


S ddcle veetah IX 

61 QUEEN'S GARDENS, London. W2 Phone, 
2764 

I 


KY TRADE (COMPONENTS), LTD Approvec 
s_ock.sts for liger Moth and Rapide spares, large 
se.ection avai.able from stock. Croydon Airport. ¢ ro 
9455 SHK-SON 


rc ASONS for Tiger Moth spares, Gipsy engine 
Wwerdgauss and spares and now increased facilities 
at sizgin Hill for your C ol A. overhaul All light 

zzz-775 


arceaft types acceptable 
LUGS and sockets More than 1.000.000 in stock 
rv 2 over SO different ranges British and 
American Stock list on application to Sasco 
Nu.field, Redhill, Surrey Phone, Redhill 5050. _ 
FF 


) aie vere HUTES. 24-f:. nylon back-type, £10 each 
d seal-lyp 


also 8-ft 
cach H H Bradtord Lid 


retarders t s 
Ramsey, Harwich 569-x8% 
IRFRAME s Harvards, Piper 
A ib Fa echcraft D-\7s 
Musquito, Sp cf spares f Praut & 
Wh.tney. A:ms ng. ec acces 
res and f air t 
3 Dako ote, we offer a 
C.4 Y j b and-new Bendix 


Y 
; : pr ce 
A J. WALTER, LTD he Drive, Horley, Surrey 
e Phone. H ey 1420 and 4294. Cables, “ Cubeng 
567 
Aircraft Accessories, Spares and 
Components Wanted 


Wat D._ ferry nks suitab’e for light arrcraf 
Atlan c crossing Full details. lowest price and 
where they r t 


AIRCRAFT SERVICING 


Cyvens AS AIR TRANSPORT. LTD., Manchester 
Airport. for ov 


erhau's. conversions and modifica- 


tions at guaranteed prices Phone, Mercury 52 
ext 48 7277 


HELICOPTERS 
Fo apecialized helicopter operation 


CLOTHING 


Officers iniforms for sale new and 
re ni ned Fis»er’s. 86-88 Wellington 
Phone 1055 Kit also purchased 

zzz-77 


CONSULTANTS 


H STOCKEN F.R.AecS Eagle House 109 
e Jerm Sw Ww 1 2777-8 zzz-743 


yn § chal 


y 


i L. §. McNICO 


I 1 of Air Naviga 
n Pil ind navig tra ning 
r 


R Ww SUTTON (CONSULTANTS) Luu, 7 
‘ ' 
I 


ansdowne Place, Cheltenham Phone 


ELECTRICAL EQUIPMENT 


14 Am an lis on ap 
Nutfield, Redhill, Surrey Phone 


HANGARS 


plication 
Redhill $05 
772 


B 1 Hangar, 227 ft. by 121 ft Clad with new 
eRe ee vanzed sheets, now standing on site at 


Lichfield. £5.590; one ditt but framewort only, no 


ends, dismantie! and ready for loading on to lorries 


Ww! SCOL, Northowram, Halifax. Phone 68168 
HIRE AND CHARTER 
G* ANTAIR | aie 


GRANTCHESTER, CAMBRIDGE 
Phone. Trumpington 3132 (24 hours per day) 


569-9133 


You heve a licence—we have aircraft with or without 
pilot. with or without radi two or four ggats 
Tri-Pacers, Car boecans. Cubs or Austers, for hire or 
lease (Free ma nienance insurance and = repairs.) 
From £3 10s. per envine hour witout pilot or Is. 3d 


Europe—Africa or Asia covered. See also Aircraft frr 
Sale 2722-769 


PACKING AND SHIPPING 


and shippers to the aircraft industry 


PHOTOGRAPHY 


222-674 


EROPLANE photographs, 5.000 available, includ- 
A n 9°4-'9 warplanes atest U S.A. and British 


jets, § y 34 in: Ss. per dozen Lists and specimens 
2s. 6d. post free Also thousands of ships and 
rea lways Real Photographs, Lid., Victoria House. 
Southport, 5674 


NOTICES 
A™ Recs: Abvncar Counce. 


Transport Advisory Council give notice 


abbbbbhbbbbbbbid 
bhbbbbbbbaae 


Transport Advisory Council, 3 Dean's 


canopy 


4 
bbbbbbet 


a 
gin Hill Aerodrome, Ke 


Choice of two, with 


sabbbabat 


A633. care of 


aining Contact Helicopter 


Choice of two. 


Keegan Aviation . 


. 
. 


Associated with T. D. KEEGAN LTD 


WHAT WE ADVERTISE—WE OWN 


AERO COMMANDERS 
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U.K. C. of A., new interiors, lavish radio, 7 seats. 


D.H. DOVE 


PANSHANGER AERODROME, HERTFORDSHIRE ESSENDON 491 


Biren AL connectors. M ‘ 
stock. covering over SQ dfferent ranges. British 


and/or 
ONSIDERATION wil! be given to applicants with 
Observer or similar experience who 
qua ied oO” lrence & salary wil 
training period and financal assist- 
able for sele ted cand dates Pilots 


Instructor and Charter Pilot 
ic 


THE AEROPLANE 
and ASTRONAUTICS 


received the undermentioned 


operate a scheduled air servie 


SERVICES, LTD. OF 36/38 


NEW BROAD STREET, LONDON, E.C.2:— 


ATION NO. 4639 (amended) for a Normal 


with Dove, Dakota, Bristol 170 
aircraft for the carriage 


supplementary freight and mail on the 


» Swansea and/or Bristol and or 
at a frequency of four return 
seven years from April. 1961 
be considered by the Council 

Reference issued to them. by the 


vation on July 30, 1952 Any 
objections with regard to this 


advertisement, addressed to the 


from whom further details of 


be obtained When an objection 
application by another air transport 
grounds that they are applying to 


part of route in question, their 


already submitted toe the Gouncil, 
within the period allowed for the 
represeniations or objections 


567-6 


ynstruction at Elstree Aerodrome (12 
Marble Arch and one mile south of 


outs de London Contro! Zone) 


arrangeabie by phoning E'stree 
confirming by K.T. on 122.4 10 
4 


arrival 567-16 


RADIO AND RADAR 
reader, Type ZL! course selectors, 
fight computers and irdica‘ors, 


ms n stock. A. J. Whi temoere 
nt 
722-0729 
STR9X and most other British 
H.F T equipment always in 


approved design installations imo any 
ft A. J 


Whittemore (Aeradio). Lid 


type «¢ cra 
Biggin Hill Aerodrome, Kent 222-0730 


SITUATIONS VACANT 
A R.B.Certs.. A.M.1.Mech.E.. etc.. on 
ec terms Over 95% successes. 


and courses in all branches of 


acro engines. mechan cal ensgineer- 
‘8-page handbook—free. BLE.T 
39 Wreht's Lane. London, W.8 


and insta‘lat‘on engineer reau'red 


sec'ion in a large des'an office. 
from £1.500 Send par'icvars 


etc., in strict confidence. to Box 
ALROPLANE ASD ASTRO 4UTICS 


79127 


with A and B licences required 
of radio maintenance sec:ion as 


efersbly with ra‘ar Leence but 
encing men £1.00. Apply in 
we ArRorirs? ASD 

467-9 


UNITED AIRWAYS require pilots for 

»verseas contracts Generous a lowances Apply 

(Morton Division), Gatwick Airport 
567-1 


GG OVaannaat OF H°%? Kore. 
A= yearns Cora Qyncess 


UALIFICATIONS Candidates must have 
! ymnieted an approved course in Air 

and have subsequently had a minimum 
watchkeeping as an Air Trafi- Control 
shou'd possess GCE. School Cert ficate 
flying experience and knowledge of 


Traffic Control duties at Hong Kong 


Appointment On probation (two years) 
permanent and pensiovrable eatabl shment 


£2,505. £2685 x £90-—-£2.865 per 


are cligible for two overseas 


neremental credit up to mary'mum of five 
for approved A.T.C.O. experience 
years free Passages accomrmro“at on 
rental free medical attention; 


income tax Apply to Director 


. Colonial Office. London, SW.1. State 
Qualifications and experien.c Quore 
567-2 


ENomes R Orc RS 


invited from holocrs of Fight 


licence for Hermes operation 


Kent Preference g ven to Hermes 


maintenance engincers licence 
“A” 


ommercial licences who are 


for OO” licence will he given 
to complete their plots quatifica’ions 


Apply for details to Group 


Silver City Airways Ltd #2 
wi 


567-4 


licensed engineer required for 


care of THE AEROPLANE AND ASTRONAUTICS 
567 


the south Applicants, 


and licences held toge*her with 


should apply to Box A672, 


APROPLANE AND ASTRONAUTICS 
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Situations Vacant contd ONDON SCHOOL OF AIR NAVIGATION offers HE EXPLORATION OF SPACE (First Cheap 
' P - tull-time 14 coaching with t Ed.tion), by Arthur C. Clarke Provides answers 
INISTRY OF AVIATION aa correspondence cor combination < to the many questions intelligent layman asks 
ress ‘or Gen ul fr lf : I r : about the science of “ astronautics v 
. ° y ted copies sold in al) editions illustrated 
experience " Pp . rse -me Ovin ‘ . ridue &s. 6d. net from bookselicrs, or Ys. Sd. Dy pr 
conn | 5 oy tone : : - yador : 2 2-7 § the publishers, Temple Press Limited, Bowling Green 
exceptionally ate y pers Lane, London, E.C.1 ai 
may be . ! orma I ENHAM LINK TRAINING ¢ a seven- - : : = 
GCE w c pe : lent ‘ day week Denham 2161 and 317! zzz-741 HE “POWER AND SPEED SERIES FOR 
qualificatio art alary BOYS Aircraft and Air Power by F. G 
£1,190 Ps £1.§2 >» l XETER AIR CENTRE offers the least expensive Swanborough, of THE AFROPLANE AND ASTRONAUTICS 
unes.abl ishec t prospects of establishment comprehensive flying training available has been written for intelligent boys between the ages 
motion Write vil Service Commussion, Burlington d , t fre £3 7s. 6d of 10 and 16. The author surveys modern military 
Gardens, London, W.!. for application form, quoting ae te at £3 12s A ! flying and includes chapters on combat aircraft 
$227 /6 $67-11 P.P.L es from £108 . CPL ’ scientific aids and missiles. Other titles in this series 
TUITION . 4 course from ag cis are Motorcars,’ ** Locomotives *’ and 
. gets ual requirements Shipbuilding 1 ‘ 12 pages 
VIGATION. LTD. provides full-time or posta f i ids VHF/DF and 24-hour Met from booksellers by post from the 
comb.nation of these methods for oa Local accommodation from lishers, Temple Press Limited, Bowling Green L 
cences. Classroom instruc j ! 1Ss. 6d. Exeter Airport. Ltd London. E.C.1 
B Genera certain xeter 67433 722-778 - ee 
ct pes and rr > echegule exam nations AMERA IN THE SKY by Charles Sims 
Links. Phone. Rodne For details apply with a@ preface by Air Chief Marshal Sir James 
Lid, 30 Central Chambers, Ealing Broad Robb For more than 30 years Charlies Sims 
ondon, W.5 Ealing 8949 zzz-77) HE OLLEGE OF ERONAUTICS photographer of THF AFROPLANE AND ASTRONAL 
> - . . > and one of Britain's best-known acrial photograph 
INISTRY APPROVED Trainers. For instrumen has watched the amazing growth of British aviation 
rating  Sractc -— “Traini J PR er from a ring-side seat. In this book he recalls 
abet | r a s a P y= en! > do . 
Ovington Square, London, $W.3. Knightsbridge TWO-YEAR DIPLOMA COURSE, 1961-1963 seek cniaeediie ar tees See ee oe 
568-9094 > “- 
At ICATIONS are invited from suitably qualified net from booksellers 
en and women who wish to enrol for the Two- . ¢ publishers. Temple ' Limited 
Year Diploma Course which begins in October, 196! Bowling Green Lane, London, E.C.1 72z 
HIS post-graduate course in acronautical science 
s p sai +4 00 and engineering is intended primarily for univer- 
uth d Municipal Flying Sch 1 ve. graduates in engineering. science or mathemat cs 
. , echn.cal college students and others who possess a 
ercial ¢ 2 
, € somrgteg and — a s Licence . Higher National Certificate. dipioma or equivalent BRITISH 
nstructors Kat'ng ight ying every nig) qualification and attain the required entrance examina- 
No entrance fee or subscription ink a Sa oe be op The mire wg WIRE THREAD INSERTS 
. imei s ne upjpects oO acrodynamics, aircraft " 
Austers £4 Ss. solo; £4 15s. dual; contract rate £4. electrical and control engineering. materials ‘ 
Chipmunks £5 10s. dual or sole a ge on Ee . Precision 
Municipal Alspert, Southend-on-Sea, Essex taken. Lectures and laboratories in mathematics and made in Car- 
Rochford 56204 are obligatory for all students 
applications will be considered by the Board Mc bon Steel for 
ry which may call candidates to attend at - 
for written entrance examination § in ; i 
engineering. physics mechanics and mathematics, to . Aluminium 
be held on Monday. March 27, 1961. Exemption from a 
this examination will normally only be given to candi. and Mag 


MAGNAFLUX CRACK dates possessing first or second class honours degrees Z nesium. Alsc 


in science or enginecring or reading for honours 


DETKC | rn Hau LA) | ENT dexrees, The Board may also re quire attendance for , ’ in Stainless 
x ersonal ir tervie at a iater date \ 
Crack Detection Bench (t S.A.) 120 inch ANDIDATES who possess bachelors degrees with % Steel and 
p . and second class hon acronaut 
Bed, fully automatic — wet type— provides in science or engineering cy 


a " y P \ » ‘. tion. : post-graduate experien 
circular and longitudinal Magnetizati = the Board of Entry be accepzed for entry 


Meets all ARB, CAA, FAA, requirements. to second, year of the course and qualify for 
(Cost approx. £2,500.) Our Price £895. . ; srereion about the course and forms 
Ex Stock. . 4 ne J 
Fel Electric (British). Similar to above, Se ‘obtained from The d 

; ” tics, Cranfield, Bietc wie, 
but for components up to 64” long. 
(Cost approx. £850.) Our Price £485. Whitworth 
All ex Stock 1! No Waiting #17) | Sait 2k Sic potas geome: te, tn Unified 

y ornet ) ’ d c « 

STARAV EA LTD] | eee ce ueh a USES: Sets | MANUFACTURING CO. (1938) LTD 
Redfields Works, Church Crookham BOOKS AND PUBLICATIONS COMBE DOWN, BATH, SOMERSET 
Nr. Aldershot Hants U.K. Atk. PILOT for. sale, complete. Apply | Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


Hizhclere, Ewan Close, Leigh-on- oes. Essex 
x825 
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POWER CONTROLS 


Split surface control provides duplication for the Boulton 


Paul powered flying control unit shown in the illustration, 
This unit. which incorporates an integral autostabilizer 
servo motor, operates the inboard elevons of the Avro 


BOULTON PAUL AIRCRAFT LD. 
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Numbers denote 

percentage load factor 

required to break even 
2 on direct operating costs 


ies (B'ue line) & 

ie Tourist passenger 
services (day) 
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Cargo services 
(night) 
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EARN ROUND THE CLOCK WITH THE ARGOSY 


13} short tons of cargo or 84 tourist 
passengers. Passengers by day and freight by night add up 
to round-the-clock profit with the Argosy. Only the Argosy offers 
smooth, quiet pressurised comfort for tourist passengers and 
rapid, double-end loading of bulky freight. Conversion from pas- 
senger to treight-carrying is quick and simple, and the Argosy 
is ideal for flying mixed cargo on the cheap night tourist routes. 
The AWA Rolamat system revolutionises freight handling. 


Profit potential. The load factors indicated in the 
diagram above have been arrived at in the following way : 

* Direct operating costs on typical European scheduled 
operations of £105 per hour. 

* Freight revenue at 2/3 of basic freight rate allowing for 
newspapers, bulk shipments and commodity rates. 

2k Passenger revenue at 8°, below current tourist fares allowing 
for reduced rates for children and commissions payable to 
agents. 


The Argosy is powered by four Rolls-Royce Dart turbo-props for maximum economy and efficiency 


The Argosy brings the cost of air freight down to earth 


HAWKER SIDDELEY AVIATION, 32 Duke Street, St. James's, London, England. 
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